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Foreword

Bulletin 132-98 is atransitional bulletin that covers the period from October 1, 1996 through December 31,
1997. Thereafter, Bulletin 132 will cover the calendar year only. We hope this change will make the bulletin
easier to use. Consistent with past reports, Bulletin 132-98 is a snapshot of conditions and status of programs
that existed as of the end of 1997. Subsequent changes will be reflected in future bulletins aswell as our reguar
updates in other forums on detailed programs. There has also been a slight reorganization of the Bulletin. The
chapters concerning planning and design have been combined and moved closer to the water storage chapter.

Bulletin 132-63 began the annual series, Management of the California Sate Water Project. Bulletin 132-98
updateswater supply planning, construction, financing, management, and operation activities of the State Water
Project. Appendix B contains data and computations used to determine the State Water Project contractors
Statement of Charges for 1999. Appendix B was previously published as an individual document.

The Bulletin discusses significant SWP events and issues affecting SWP management and operations. Some
items may be discussed again because of the overlap in departmental programs' reporting cycle.

Bulletin 132-98 also discusses the New Year's floods of December 1996 and January 1997; water supply and
delivery; final construction details and beginning operations of the Coastal Branch, Phase I1; plans for the East
Branch Extension; the tunnel intake reconstruction project at Silverwood Lake; reorganization of the divisions
of Planning and Local Assistance; amendments to water contracts; and Delta planning and activities.

Thomas M. Hannigan
Director



01 Y0 o R ii
Organization and ACKNOWIEOGMENLS.........ceeiiiieeiieiiee e sree s ee e e s te e st e e steeteesteete e sre e reestesseesnseenes Xiv
Departmental DiviSioNs and OffiCES.......ciiiiiiiiiieii et se e s e e enas XVi
CaliforniaWater COMIMISSION .....coiiieieirieriesieeeeeeste sttt st e e e b e sbe b s e e e e st e s besbeseeseeseebene e st enensenbe e XVii
ADDreviationS @A ACIONYIMIS .......coiiiiirieieieert ettt sttt be st e sb st eb e s b e b et e s ebesbense e abentens XViii
Introduction The State Water PrOJECL ......ccvvveieiieiiee e sie ettt e e e XXI
WaLer DElIVENY FACIHITIES ....cviiiiciece ettt s be et e e e beeat e enbeeneesnteentesneeentesnnesnrens XXii
0T o A 1= o | SO XXiv
AdditioNal CONSITUCTION ...ttt ettt st b et e bbbt b e s et st et et e e e be e ee XXV
= i gToTo o]l T 0= ot oo TSR XXVil
Long-Term ContraCting AQENCIES .....c.eccveiueiieeeeie sttt se e s et e e se e s re e eseestesteeseenbesresreensesaesresneaneenes XXVil
Chapter 1 EXECULIVE SUMIMAIY ....cccuiiieiiieie ettt ae e s esbeeeesreenae s e e sbeeeesneeses 1
Water Conditions, Supplies, and State Water Project Operations ...........cecveveieeeeeneseesesesie e e esiesiesveeseeas 2
1997 WALEY DEIIVEITES ......ccueeiiteeeeeie ettt ettt sttt bbbt b et e b et b bt e bt e b e st et et et et e e enas 5
N o SRR TRSSTSSTN 6
IV A DTS To g I To @0 01 10 Tox 1 o o I 6
Coastal Branch, Phase |1 — Final Construction and TEStING .......cccceviieieriiiiie e 6
s S = 1 gl (= o) o S 8
POWET ISSUBS .....ceeieieiee ittt e st e e st ee sttt e e sttt e e e sbee e e e sbe e e e sbee e e s bt e e e sste e e e eabe e e e e aeeeeeanbeeeeanbeeeasbeeeesbbeeesnaeesasenensas 11
DTNV RS o g (= o 0 =02 (o] o I 11
Chapter 2 DeElta RESOUICES........cceeiieieeieesieeeeseeee st esteeeesseestesseesseesseeseesseeseeseesseesseessesseensennsessens 13
SIGNITICANT BEVENLS.....c.eiiiee et e e e e e st e e sae e be e s aeesee e teesteesbeesaesseeeseeesessnsesneesneesnsens 14
DeltaWater Management PrOgraIMS. .......ccue i iieiie e serseeseeseeseesteesteesteessessseesseessesssessssessesssesssesssesssesssenns 15
INterim SOUth DEIta PrOGIraM.........cciveiieiiecieesiese e sie ettt ettt e st re e e besbe s e e st e tessaeseesaesseennensenrens 15
Preferred AITEIMEBLIVE ... ..ottt e et sb e bt ne et e b e e 15
ENVironmental REVIEW PrOCESS..........coiiiiiieririeisese ettt st st nn e 17
TeMPOrary BaITIErS PrOJECE .......cccvciiieecieie st et ettt e ettt e s ae et esre e e e tesaeereenteseeneensesneans 17
INterim NOIh DEltA PrOgraM.........ccoccve ettt te e s ae et e aesreesaestesresseesbeseenaenrennens 18
LTSS BT L= W e ! S 18
Delta Flood CONtrol PrOgram ........cceiiiiieie et sttt saestesre s enaesteenaenaenrenne s 18



Delta Levee Maintenance SUBVENTIONS PrOGIraM..........ccuiveieieeie e e e se et se ettt sreenae st sreenenaesreas 19

S0 o T I 1] o £ SRS 19
SUDSIAENCE INVESLIALIONS .......eviieeieieeeiisie ettt ettt bbb st e bt e e bbb 20
Upland Relocation of Dredged Material ............coeeeieiiiininiiieeeese s 20
IS Y= U = o (= 21
DeltaWater RIghtS MaNagEIMENT ........coiiiiieieeeee sttt et et e e teeteeneeseesteeneeneeneensesaeeneas 21
Delta AQriCUtUral WELEN USEY'S .....c.oiuiieieiiee ettt re e s eeete e eesaeste et e eesneeneeseeseeseeeneenes 22
South DeltaWater AQENCY CONIIECE .......ooeeieieiieie ettt sttt et e e see e e seesreeneeneesneesesneens 22
Western Delta MUNiCipal WELEN USEF'S .......oiuiiiiiieie ettt ee sttt teeneesaesnesneenesneas 22
Chapter 3 Environmental Programs ... 23
S T TN o= a1 Y= £ S 24
Operations for Fish SPeciesS Of CONCEIN ......cccv it esre e re e sreeneas 25
San Joaguin RIVer SPring PUISE FIOW .....c.uooi ittt ettt e e 25
Delta Export Curtailments DUeto DeElta SME .......coo it e e 25
Spring-Run Chinook Salmon RESPONSE PlaN .........couiiiiiiecec et re e s e 26
Petitionsto List Additional FisSh SPECIES.......ceiieiiiiiiieiese sttt sttt st a e b sreere s 27
Fish POPUIELION ESHIMEBLES.......ccviiiiieeieie it ettt e et s e ste e et e st e s e e tetesae e s esesreeseensestenseseesneeseensesaesrens 28
Feather RIVEN FiSh STUGIES ......c.ooiiiiiieeeee ettt bbbttt b s 29
TR e Lot (Lo gl o= ox TSRS 30
Chapter 4 Water QUality ProgramsS.........ccceciieiieiiieeiie e sieeeireesieeste e ses e ssessseesreesseesseesneeenns 32
S T TN o= a1 Y= £ S 33
DA ACHVITIES ...ttt bttt £ e b e bbbt b e e et b e b e e et eb e e bt s b e be et e 34
Water SUPPIY CONUITIONS.......c.eiiiiieie ettt e e st e e s reeaeeseesbesaeesaenbeseessesreeseensessesens 35
Water Year Classifications and Water SUPPIY INAEXES........ccueieiieeiieii et 35
Operations under the Bay-Delta Accord, Amended D-1485, and the Winter-Run and
Delta Smelt BiologiCal OPiNION ........cociiiiee e cee e see e s e esaee e e staeste e e sseesaeesaeesaassnsesneensessesneeas 37
Water QUAIILY SEANTAIAS .....cccveicieiieeiece e et te e e e st e e te e s ae e be e s beete e beesteesseeseeenseentesnsesnresneens 37
Estuarine Habitat Protection Standard (X2) ......cccecoeiiee i see et se e e et enne 37
L LT S = o = o TS 38
NS T L = O 1 1 o S 38
(o To A =0 = o OSSR 39
TEMPOrary DEITABAITIEIS ......ccuiiiiieite ittt ettt s e et et e s teeseese e bestesteentessessesreeseensessensens 40
SOULN DEITABAITIEIS ...ttt ettt b ettt bbbttt e st bt b et e s 40



Fall Dissolved Oxygen Conditions in the Stockton Ship Channél ..., 41

2] o] oo Tor= IS U Y=Y £ SR 42
21 014Vl 1Y/ o a Tl (o] g o SRR 42
Phytoplankton MONITOTING ........cceeiieiiieceeie ettt s e st e s be e essesresneenaenrenre s 43

ACtiVItIES OULSIAE TNE DEITA. ... .ottt et e e e e et en e se e besreeneeneesnenns 44
VAV 1= @ TU = 1 VY, T (o o S 44

Special EVENIS DUIMNG 1997 ...ttt ete et ste et e te s ae e te st e s teeae e ssteenessaeesntesneesntessessseessensnsesnensnsesnsnns 44
Oil Releasein the California AQUEAUCL...........c.ooceeiirie et ee e re e e e sresaesnne s 44
IVITBE SUMVEY ... ee e ee e ee e e e e e eee e e ee e s eeeseseeeeeeeeneeeeeeeeneeeeeseeeeeesnneene. 45

Municipal Water Quality Investigations Program .........cocueieeiieeiee e e ssie st sieesesseesnee e s saeesessnessae s e e sseenes 45

Bryte ChemiCal LADOIAONY ........ocveceeiieiieiesie sttt sttt st et e e s seera e tesaesneestestesse e b e naenbesseeseensesneans 48

Quality AssuranCe/QUAlITY CONEIOL ........cccecuiiieeecieiice ettt e e st te e e sresresreesaennesreareas 49

SUISUN IMASN ACHVITIES.....c.vieeeiitieesie ettt b ettt b ettt b e bt st e bt sttt ettt e e ens 50
THE SUISUN IMIAISN ...ttt b b ettt b bt b bt e e s b et e nn s 50
Suisun Marsh Preservation Agreement ACHVITIES........coivii et 50
INitial FaCilitieS MaINTENANCE .......ccciiieitiieieeieee ettt b bbbttt e e 53
SIS T gl (oo foTo Tor= IV 015 o o U o J 54
F e o T = (o Y/ 55
(S 1S 1=, o] 11 (o 1 o 55
Suisun Marsh Salinity Control Gate ACHVILIES .....cc.eecuieiiciicrie st sre e e 56
State Water Resources Control Board ACHVITIES..........ccoiiiieerereee e 57
Suisun Marsh Technical AdVisory COMMULIEE..........cccieiieieeiie e eree e e e se e e e sre e e e seesree e 57
Suisun Marsh EXpenditure HiStOIY ........covoueieiicicsec ettt st saesaesre e 58

Chapter 5 Local ASSISLANCE ProgramS.........cccciiuieieieiee ettt et sae e s resnenas 60

SINITICANT EVENES... ettt e st e st e s te e e e sae e st eseeeseeaeeaeesbeetesaeeseseseeensennenrenreas 61

DaViS-GrunSKY ACE PrOOIaIM ......ccviieiieeieie sttt ete sttt e e st s e e e steste et e stesseeseesaesteensensesbeeneensessestentesseeneensessenns 62
CUITENE ACHIVITIES ...ttt e et bbbt sttt be st e e et b s b e s b e e et e st et e nbenbe e 62

Agricultural Drainage PrOGIaM ........ccce ittt re et s se et s aesaaestesaeeaaesbestenbesseeseensesneans 62
Drainage Monitoring and EVAlUSLION...............ccuiiiiiie e st s eresne s 63
Drainage RedUCLiON @NA REUSE ...........coiiiiiicie ettt sttt teeaesreseenrenne s 63
DraiNage TIEAIMENT ......ecviieeiteiteiiesteste et et e s e st s et e sae s e e s tesresseessessesse e tenbesse e s essesaeessesessessesseessensensenreas 63
V=10 0 = 1o T 0o SRR 64

Environmental Impact DOCUMENES REVIEIW ..........ceiiieiieiiecie et esteesteeseeste e steesteesree e e steesressressneesnassneesseessennes 65

Water CONSEIVELION BONO L AWS.....coiiiereeieiee e eeeee et e e e s e e ettt eeeea et eeeeesssasasseeeeeessaasseseeeesssasasssnessssasssnnesess 65



VAT (S Ola g1 <z (11 o) o IR 66

GroUNAWEALEr RECNAITE ... .cve ettt sttt et et e e e s tesbeeseesaesteereereensesrenneens 66
Local Water SUPPIY/LOCEI PrOJECES ......ccecueieiieeeesee sttt st sttt e a et aesresreenenreens 66
Chapter 6 Legidation and Litigation..........ccceeviiiieiiiciic et 67
S T TN o= a1 Y= £ S 68
=0T = 4 o T 69
SB 1082 (Kelley) (Chapter 874, StatUtES Of 1997 )...eecvicie et sre e 69
I (o =1 o o U 69
San Luis and Delta-Mendota Water Authority v. United Sates et al........oooeveeveevee e 69

Planning and Conservation League, Plumas County, and Santa Barbara Citizens
Planning Association of Santa Barbara County v. Department of Water Resources

and Central Coast Water AULNOTILY .......ccveiiecicie et see et e e e re e e e 69
Southern California Bass Council, et al. v. Sate of California ........cccooeevevineenenineeee e 70

City of Barstow V. City Of ADElANO .......cc.eeieie ettt 70
Chapter 7 Storage and Delivery Capabilitiesand Water Supply Development ...................... 71
S T TN o= a1 Y= £ 72
SWP PlanNiNg SITAEEIY ...veeveeereiieiieitiitesteeitestesteeeeaestestesseestestesaeestessesseesensastesseeseessessesseessesessesnsenseseessenses 73
SUPPIY RETBDIHTITY ACHIVITIES. ...cviiieiie ettt st e e et st e s testesaeesesreeaeseesreensaneens 73
Transfer and SAlES EVAIUBLIONS ..........ccoiiieiiiiisieeeeese sttt ettt se e sb et 74
Water Supply ContraCt EVAIUBLION ..........c.ceviiieiieieiccie et e sttt a et e ea e te s s e see e sns 74

(@0 0112 ot (o) gl = 0 |- ST 74
Assurance Demonstration PrOJECT ........ccioiiiiiiiie ettt ettt e te e re e re e seesree e 74
Watershed MaNAQEMENL .........coieie et e e et s e et e s e s et e eaeesaeesaeesreesneesaeesnsesneesneessenses 74
Coastal BranCh DElIVErY FaCIlITIES .......ccvciieiieie ettt s re e ste e ee e sreennas 74
[ 7= ST = T I S 74
=S = IO g 1 ot o o S 74
Water SUPPIY DEVEIOPMENL ......cveieieiececieee ettt st st e st et e s be e s e stesaeeaeensesbeeteensestesseensensensens 75
Supplemental Water ACQUISITIONS .........ccceeiiieiecicie ettt sttt sre e naesresresneesense e 75
State Water ProOjECt CONVEYANCE .....c.veiuiiueeiiiteiteeieiesteeie e steeeeaesaeeseesestesseesestesteenteseesseensensessessenseens 76
CALFED Bay-Delta Program-Water Transfer Program ........cccceevieveeie et 77
CONJUNCEIVE-USE PrOGIAIM .....eecveieecteceeie sttt sttt st et et s aeeae s e s teeneensesbeeteeseesteasesseessesesseensenseseenrennes 78
LOCal WELEr SUPPIY PrOJECLS .....ccveiiecieeeeesie sttt sttt sttt st et e e e e testeenaestesteseeeneesaesesaesreas 79

Vi



Chapter 8 Water Supply and AHOCALION..........coue e 81

SIGNITICANT EVENTS.....c.eicieie ettt e st e st e s te e e tesae e st esseeseeaeeneesbeetesneesensesteenaennenrenreas 82
WELEN YEAI 1996-7 .....oouieeiiieeieieicies ettt ettt e st st e et e e e e b e e et et e b e et e b e e e s e st et et et eneneenenen 83
= ol o7 (o) TSSO S 83
(U 00 ST 85
AT 0] = o = S 85
DIVErsioNS fromM thE DEITA ...ttt e et eeseeeseeneeneesbeereeneeneesnens 86
Chapter 9 Water ContractsS and DElIVEN IS .......ccvcueiieie et 92
S Lo TN o= gL A V= 1 €= RS 93
Amendmentsto Long-Term SWP Water SUPPIY CONIFACES .......cccccveeieiieeiirieeseesesseestee e ssee e sre e e e 95
MONterey AMENAMENLS .......oiieiiieeeesiee e seese e e e s e e sae e sreeste e sre e steesreesseesseesteesseesteesseesaeenseensesneesnsennes 97
Miscellaneous Agreements with Long-Term SWP CONractors .........cccceeveereeieesiensieeeseessieese e seeseesneens 97
Water ConveyanCe/Storage AQrEEIMENTS ........uiciveiiieerecieesteere e erste e steeteesreesreesreesaeesresssaesanssnsessessnsenns 97
BT (o TU (N o= = 0 0= 1 RSP 100
Agreements Related to the Monterey AmMENAMENTS..........cccveveiiiiieiese e 100
Other AAMINISITALIVE ACHIONS .....cviueeiieiiiiesie ettt bbbttt ebe b e 101
Miscellaneous Agreements With Other AQENCIES ........ceeiuvieeieiiie sttt enn 101
Water Conveyance AgQreementS—CV P WELEN ........cooviiiiiiiie et 101
Amendments to Miscellaneous Agreements with Other AQENCIES ........ccceeveiiieirececccse e 102
WAL DEIIVEITES ...ttt ettt ettt e e e et e ee st e s ee et e e e seeeteemeeseneeeseeneeneesseeneeneensesneenseneen 103
Water Deliveries and Creditsto Long-Term SWP CONraCtors .........ccoeeceevieeveesieseecieseeesveseeeseeens 103
Water Delivered in 1997, BY MONEN .......ooiiiii ettt 112
L= 0T g Y= = PR 113
N\ aT o 0 =ot YT = SRS 113
Annual Water Entitlements and Water Delivered SINCe 1962 .........cccoeeervierieneneeiene e 115
Chapter 10 POWEr RESOUICES.......cciuieieiieesieeieesieetesteesaesseesteeeesseesseassesseessesseesseessessessseessessenssennes 117
S Lo TN o= gL = ] (SR 118
POWEN RESOUICES PIrOGIAIM ...ciiiiiiiie ittt sttt ettt sttt sa e e b e et e e sabe e s b te e sate e s b e e e b e e e s aeeenbeesnneas 119
Reliability Management SYSEEM ....cc.ocieieiiiieie sttt sttt neesaestesreesa e besreeseeseenees 119
Hydroelectric FaCilitieS REICENSING ......ccccveiiiiiee ettt aa e e sne e 119
EXiSting SWP POWEN FACIlITIES .......ccuiiiieeeiicece ettt sttt st enee 120
FUtUre SWP POWES FCHITIES ....oviieiieiieiesieie ettt 120
Contractual RESOUICE ATTANGEMENES ......cceeiueiiitieeeriesteeeeeestesesseestesreere e tesresaeessestesneessessesseensensessens 120

Vi



Contractual Transmission AITANJEMENLS .......cccciiueierireiee e eiesssreeseeesteesreesreesteestessreesseessesssessnsesneesns 123

(0= LY== o (=0 01 o | S 123
SWP PoWer Operation iN 1997 .......eccceiie e cieseessteeteeste et e s te e teste e s tesate e teeseeeteestesbessaeensesssessessanessenns 124
ENErgY CONSUMIEU......ccieeiiiiiiciecte ettt te e te st e et ere e st e e e e saeeeseesaeesntesseeeneeeneesaeesnnesneesneesnensnsesnns 124
0|V €T 0= = (= o [ S 124
Contractual RESOUICE ATANGEMENTS........uiiieiiieeierieeseseeeteeeeesteestesteesaesse e tesseessessesssesssesssessseans 124
SAES OF EXCESS POWEY ......cviitiitiieteieete sttt sttt bbbt ettt st b bbbt e b s e e et et e st et e e enes 129
FOrecasting POWEr OPEIBLIONS .......ccvecieieiieeieete sttt e teste st e se e e e e e e e s e ssesse e bessesseentestesseessessessesneaneensenrenren 129
(@)= = LRSS S TSP 129
Chapter 11 FacilitieS M aiNtENANCE...........cccccuieiieiie e e be e sre e aeenreas 130
SIGNIFICANT EVENTS ..o sttt e st et e e st e ebeese et e besae e tesesaeesesesresteensesrearens 131
Inspecting and MaintaiNiNg ProjeCt DAIMS ...........ccviiiiiiieiiieeee ettt st se e e ens 132
ROULINE INSPECLIONS ...ttt sttt st a e st e e e et e st e steese e tetesteenaensesresaeeneeneesre e 132
INAEPENTENT REVIEIWS.......coeeie ettt st et s e e et e s beete e tesresteeatesbesbeeneesesreeeenre e 133
Maintaining Other PrOjECt FaCIlItIES.......ccueiiiiecce e et et 133
F N0V (O T = = TL= (o X o o =T o S 133
Chapter 12 Engineering and Right of WaY .......c.cocuiiiiiiii it 138
SIGNIFICANT EVENES ..ot sttt e et e e st e eteese e bebesae e tesesneeneensesreeteensesrenreas 139
Division of ENGINEErING ACHVITIES.....ccei et e et e e s esre e ere s s e e tesneeeeennnas 140
L0 0 L= LY =T o 140
[ L= = o | S 147
SUISUN MArsh FACIHITIES ....co.eeieiiieeeee ettt e e bt e sneesesneeeeseeeeas 148
TN 0o (1 ] T DTV =T o SR RSRR 148
S T U 1Y B Y=o o 149
(@072 =T = 0 o o ST PSTSPPPRRRN 149
South San JOAGUIN DIVISION ....c..eciiiieecie sttt sttt et sttt e s te e e e tesreeseesesresneeneseenrn 150
QLIS T Tot = o T I LAV o] o S 150
LTS =] = o o OSSP 151
1Y K0Tz Y23 LA oo 151
SANTAANADIVISION ..ottt sttt b ettt b et b e et e st et st e e e ae e aenbene s 152
MUILIPIE DIVISIONS ..ottt sttt sttt st e e st e e e et e st e steese e bentesteenaensentesaeeneetesee e 153
B o= TS TSRS 153
o 0 AV YA ok (Y7 (= 153

viii



000z o = I =] =0T T o 172 <1 TR 154

West Delta Program—Sherman [S1and ...........cocoeeiiiiie it 154
Chapter 13 RECIEALION .....c.ceciiiiiiieciie ettt et e e e b e e e e et e e s aeeeseesseeeabeesaeeenseensaeeseas 155
S T TN o= a1 Y= £ T 156
S = ([0 N €= SRRSO 157
e == 1o T I Y £SO 157

INEW FBCTTTTIES. ...t bbbt e et et b e bt e bt b et e e bt et e e e e 157

IMProveMENtS tO FaCHlITIES .....c.eecii et st re e r e r e e s e e e s reenes 159
OroVille RECIEALON PLAN ...ttt seesee et e e se e besbesre e eeeesneens 159
LTS T = 11 o S 160
Chapter 14 FiINanCial ANAIYSIS .....ceoiieiicieiecee et te e s sneeaesneenne e 162
TR 0= g Y=o S 163
Capital Requirements and FINANCING ......cccueiiieeiiiiieeie et esee e e eeste s e e steesaeesaeestessaeesressaeesnesssessseessensns 164

Capital REQUITEIMENTS .....cuviiieieecciesie e ee e e e s e s e te e s e e te e ste e saeesaeesaeesteesbeeteesseenteeseesteenseestesnsennnes 166

(0= o1 = I T 0 o o S 167

Capital FINANCING SOUICES .....ccueeiuieieeiieesteeseeseesteestee e e esteestessteasteesteenseessessessseesteensessseensesseesnsensses 170
Annual Revenues and EXPENAITUIES ........ccciiiiiieiiiecie sttt sre et ere et e e sseesaestesreenaesaesresneas 174

PrOJECE REVENUES ...ttt ettt sttt ettt e e e s te st e eaeesaesteebeeteentesaestesreententesneens 174

PrOJECE EXPENSES.......eeceeeieiti et eee ettt ettt sttt e sttt e st e s be s re et e tesaeesaeseesteeneeseeseesteaneensensesresnannnensens 178
FULUIE COSES OF WELEN SEIVICE .....eiuieiicieieiieeeee sttt sttt sttt b bbbt 180
Chapter 15 SWP Education and Information............cccceceiiieiiecieeses e 184
S T TN o= a1 Y= £ T 185
SWP Information and EAUCELION Programs ..........ccceieiierieiieseesee st ceeee st seesas e seesae e ereeste e sseessesnensesneens 186

Y= (o N @ 0 = o ISR S R TP 186

INEEINEL WK SITE ..ottt et s et et sae et et e ae e e e e e seeetesneenseeeseeenen 186

0] o= 1 0] T 186

VAT L= o (0= o =SSR 187

Water Safety EQUCBLION ........cccuiiieeie et te e sttt se e et esae e sate s e e snaeentesneesneesneesnnens 187

AV S L0 Y = 1 (= g 100 = o [ 187
SWP ViISIES BNA TOUES ...ttt st st e e te s eeetees e e sesteeneeseeseeeneeseeasesseeseeeensensesneensensesneens 188
(DTS o b= AT o T a1 o € 188



ot plo o I =0 1 Tor= o g T 00 = o RS 188
Water AWAreneSS MONTN ACLIVITIES ....ocueiiiiii ittt et s e e st e s et e s s s ab e e sabesbessabeeesreean 189

Appendix A: Annual Financial Report (bound separately)

Appendix B: Dataand Computations Used in Determining Water Charges for 1999
Appendix D: Costs of Recreation and Fish and Wildlife Enhancement (bound separately)
Appendix E: Water Operations in the Sacramento-San Joaquin Delta (bound separately)
Appendix F: San Joaquin Valley Post-Project Economic Impact (discontinued)



Sidebars

* * *

NEW YEBI'S FIOOUS ..ottt ettt ettt et e st e et ene e s beseeese et ensesaeeneeneesseeneaneeseeeteeneensenseas 4
ClEAN WELET ACE ...ttt ettt ettt et e st e et et e s et seeeee e tentesaeemeeneeaeeemeemeesseeeesneesaneesaeeneensenaeaneas 17
U.S. Army Corps of Engineers/U.S. Bureau of Reclamation.............ccccevcveieicii e 21
State Water ResourceS CONrol BOBIT .........ooiiiiiiiiieie et ee ettt eeseesee e e eneeneesnesneas 34
Quality Assurance/QUAality CONEIOL ........coiieiiiii e e et ere e et e saesneeneseas 49
SuisuN Marsh Preservation AQIrEEMENT ........ccocieeeiiiieiiesie st seesee s e ste e e estestesae e tesaesaeessesresaeessesesseesaensessesseas 51
Plan of ProteCtion fOr SUISUN IMAISH ...ttt st ae e 53
ENAANgErEd SPECIES ACES ....oiieieeeee ettt e s et st e st e e s aeere e tesbeeaeetesbesbe e s e naentesreeseentesnens 75
ENVIrONMENTAl POLICY ACES ..ottt st e s e e st e e ae e esteeaeeaaesbeneenbesreeneensesnens 76
Water Code SECHION 1810 B SEQ ...uuiueeiririeiteeieste st eeeteste st steeste e steetessessesseeseastessesseessestesteenseseesresseeseensesneans 77
Central Valley Project Improvement ACt Of 1992 .........cooviiiiiiiiicsie et seeereesnee 79
Long-Term SWP Water SUPPIY CONLIACES.......ccviiieieciecseete et ste e e ste e ste s s re e be e s e e se e sreesreesneesneeneensenns 94
e = o] g T T 7= 1 (01T o SRR 160

Xi



Tablel-1
Tablel-2
Table -3
Table -4
Table -5
Table 1-6
Table 1-1
Table 4-1
Table 4-2
Table 5-1
Table 9-1
Table 9-2

Table 9-3
Table 9-4
Table 9-5

Table 10-1
Table 10-2
Table 10-3

Table 10-4
Table 11-1
Table 12-1
Table 12-2
Table 13-1
Table 13-2
Table 14-1
Table 14-2
Table 14-3
Table 14-4
Table 14-5
Table 14-6
Table 14-7
Table 14-8
Table 14-9
Table 14-10

Table 14-11

Table 14-12
Table 15-1

Xii

7 7 ®,
0‘0 0‘0 0.0

Physical Characteristics of Primary Storage FaCilities ......ccoovvcviviecie v XXV
Physical Characteristics of Primary DamS ........cccoveeiienienie e see et XXVi
Pumping Plant CharaCteriStiCS ........ccevieiiriiiiie ettt e XXVi
Powerplant Characteristics, by Type and FaCility ........ccocevvevvieiieiesece e, XXVil
Total MileS Of AQUEAUCES ......oceeeieiecieceese et XXVil
Long-Term Water Supply Contracting Agencies, by Area, as of December 31, 1997 ....... XXX
Water Delivered by Category, 1962 through 1997 ........ccccceviieieevie e 7
1997 Water Quality at Selected State Water Project LOCations .........cccccceeveevieeveeccieeseene 46
Suisun Marsh Expenditures and Reimbursements, as of December 31, 1997 .................... 59
Water Conservation Bond Laws Projects and FUNAING.........cccooevverieieveecese e 66
Amendments to Water Supply Contracts, by Category .......ccevveveeeeveieecie e 95
Amendments to Water Supply Contracts, December 31, 1997, by Category and

CONLrACHING AGENCY ..vveiveeiiestee sttt seesee st e steesee s e e sreesteesaeesteesseesae e tesstansteesaestesssessseessenssennes 96
Water Delivered to Long-Term Contractors through 1997, by Service Area .................. 105
Water Delivered in 1997, by MONtN ........ooiee et 106
Total Amounts of Annual Water Entitlements and Water Conveyed, by Type,

TOB2-1997 ...ttt e bbb bbb bbbttt e bt e s 111
Energy Used at Pumping Plants and Powerplantsin 1997, by Month .............ccccce e 125
Energy Generated and Purchased in 1997, by MONth ........cccccoeieriiiiin v, 126
Power, Transmission, and Other Services Purchased in 1997 and Costs

(o U o 7= s T o AN == 127
Energy Sold in 1997 and Revenue from Sales, by Area .......cccccveeeveveevecce e, 128
Outages for Maintenance and Repair of Facilitiesin 1997, by Month .............ccccceeni. 135
Design Activities, October 1, 1996, through December 31, 1997, by Division .............. 141
Construction Activities, October 1, 1996, through December 31, 1997, by Division ..... 143
Recreation-Days Recorded in 1997, by Field Division and Facility ..........cccocoeiveieennnn, 159
Fish Planted iN 1997 ......cceiiieiie st see sttt e st e te st st ne e s teene e see e sresneesnnens 161
Capital Requirements and Financing, December 31, 1997 ........ccccoevevveicceveesesieee e, 172
State Water Project Revenues and Expenditures, December 31, 1997 .......cccccovcvvvevienen, 173
Allocation of Capital EXPENTItUIES .........cccouiiiiiieiesie et 165
Estimated Capital Costs for East Branch Enlargement ............cccceccveieevieeveeseesieeseeenns 168
Estimated Capital Costs for Power Generation and Transmission Facilities ................... 168
Estimated Future Costs for Planning Additional Conservation Facilities .............c......... 168
Application of Revenue Bond ProCeeds .........ccccveeeieii e 169
Effect of Revenue Bond Proceeds on Project Interest Rate ..........ccecvveeceveveeseecieenne, 175
Actual Bond Sales and Project Interest Rates, by Date of Sale .........cccccevevveceivieeciecnne, 176
Operations, Maintenance, Power, and Replacement Costs, by Facility,

Composition, aNd PUMPOSE .....cccccieiieiie ettt te e st et be st seenteete e sreesnas 182
Annual Debt Service on Bonds Sold through December 31, 1997 .......ccccovvevvivieevnenne. 183
Estimated Unit Water Charges for 1999 and 2004, by Service Area .........c.ccceevevenennene. 181
Visitor-Days Recorded in 1997, by LOCALION ........ccceevieiiiierie e 188



Figurel-1
Figurel-2

Figure 1-1
Figure 1-2
Figure 1-3
Figure 2-1
Figure 3-1
Figure 3-2
Figure 3-3
Figure4-1
Figure 4-2
Figure 8-1

Figure 8-2
Figure 8-3
Figure 8-4
Figure 8-5
Figure 8-6
Figure 8-7

Figure 8-8
Figure 8-9
Figure 9-1

Figure 10-1
Figure 13-1

Figures

*, *, KD
o °n £ X4

Names and L ocations of Primary Water Delivery Facilities Current and

Projected, December 31, 1997 .....oc.vcieiiceeeece et e e XXiiii
Names, Locations, and First Year of Service of Long-Term Contracting

Agencies, December 31, 1997 ...t XXiX
Sacramento River Runoff Comparison for 1997 and Annual Average.........ccccevcvveveevveenen. 3
Coastal BranCh PrOjECL...........oiie ettt te et e e s s e e s te e e s resreesnaesreeas 9
East Branch Extension Project, Phase | ..o s 10
Boundaries of North, West, and South Delta Water Management Programs .................... 16
Delta Smelt Fall Midwater Trawl Abundance Indexes, 1967 through 1997 ..................... 27
Estimated Total Winter-Run Chinook Salmon Escapement, 1967 through 1997 .............. 28
Young-of-the-Year Splittail Abundance Index, Fall Midwater Trawl, 1975 through 1997 29
Water Quality Monitoring Sites in the Sacramento-San Joaquin Delta ...........ccoevcvevneeee. 36
Compliance and Monitoring Stations in the Suisun Bay and Marsh .........c.ccccceveceecieennnne 52
Statewide Precipitation by Hydrologic Region, 1996-97 Water Year, in

PErcentage Of AVEIAgE ........ociciiie ettt st sttt re s re e e et e sreeres 84
Monthly Inflow into Lake Oroville from Feather River, 1995-97 Water Years ................ 87
Cumulative Inflow into Lake Oroville from Feather RIiVer ..........ccocoooiiiiieieneiee e 87
End-of-Month Storage in Oroville Reservoir, 1996 and 1997 Cadendar Years ................. 88
End-of-Month Storage in San Luis Reservoir, 1996 and 1997 Calendar Years ................ 88
Water Pumped at Banks Pumping Plant in 1997, by Month...........cccccoeeiiiiiiiiccececen, 89
Water Diverted from the Sacramento-San Joaguin Delta by the State Water

Project and Central Valley Project in 1997, by MoNnth ........ccccov e 89
Water Pumped at Dos Amigos Pumping Plant in 1997, by Month ... 91
Water Pumped at Edmonston Pumping Plant in 1997, by Month ..o 91

Water Ddlivered and Delivery Locations in Calendar Year 1997
to Long-Term Water Supply Contractors and to Districtsin the

Feather River Areawith Water Right Agreements with the Department ..........c..cccuee...... 104
Names, Locations, and Generation Capability of Primary Power Facilities...................... 121
Names and Locations of SWP Recreational Areas .........cccccveeerveeeieneneene e see e 158

xiii



Xiv

STATE OF CALIFORNIA
Gray Davis, Governor

THE RESOURCESAGENCY
Mary D. Nichals, Secretary for Resources

DEPARTMENT OF WATER RESOURCES
Thomas M. Hannigan, Director

Sephen L. Kashiwada Seven Macaulay Raymond D. Hart
Deputy Director Chief Deputy Director Deputy Director
L. Lucinda Chipponeri Susan N. Weber
Assistant Director for Legislation Chief Counsel

This report was prepared under the direction of

STATE WATER PROJECT ANALYSISOFFICE

Donald R. Long, Chief, and
Dan Flory, Principal Engineer

By

Bulletin 132 Section
Nancy Pate Carnahan, Chief
Kay Mogavero, Research Writer
Maureen Reed, Editorial Technician
Therese Tynan, Research Writer

Wth major contributions provided under the direction of

Jess Cason, Chief, Project Cost Branch
Tom Hanson, Chief, Project Water Contracts Branch
Dan Herdocia, Chief, Power Contracts Branch
Scott Jercich, Chief, Acquisitions, Nonproject Water Contracts, and Bulletin 132 Branch
Richard Lerseth, Project Coordination
Rick Ramirez, Chief, Project Power Planning Branch

Miguel De Anda, Senior Engineer Richard Latteri, Senior Engineer
Chi Thuy Doan, Senior Engineer Nancy Quan, Senior Engineer
John Gage, Jr., Senior Engineer Gurdeep Rehal, Senior Engineer
Teresa Geimer, Senior Engineer Pedro Villalobos, Senior Engineer
David Knock, Senior Engineer Michael Werner, Senior Engineer



Assisted by Sate Water Project Analysis Office staff

Raobert Aldridge
Carolyn Allen
Mike Anderson
Nena Anyimi
Jamsheed Bahar
Lori Brown
Jonathan Canuela
Stuart Chan

Janet Davis-Matsumoto
Alvin Eshe

Norm Grundon
Jackie Habib
Haydeh Hakim-Edrissi
Jon Jones

Charles Kearney
Spring Koyama
Tony Lam

Howard Lockard
Barry Mahoney
Rebecca Martello
Thomas McGivney
Marie McLean

Paul Mendoza
Edgar Ngjera
LauraNelson

Do Nguyen

Hieu Nguyen
Sonny Punzalan
Linda Quok
Bhupinder Sandhu
Jon Seehafer

Pat Separovich
Maureen Sergent
Mary Serrato
Nancy Tagupa
Pamela Tom
Mike Torabian
Margie Thach
Raymond Valdez
JessicaWinn
Darlessia Worthen
Kathleen Wright
Reza Zamanian

XV



Sate of California
DEPARTMENTAL DIVISIONS AND OFFICES

Information; financial and cost accounting data; or reviews
of material provided by staff members of:

Executive Division
Stephen L. Kashiwada, Deputy Director

L. Lucinda Chipponeri, Assistant Director for
Legidation

Division of Operations and Maintenance
Vacant, Chief

Donald T. Kurosaka, Assistant to Division Chief
Rolland Williams, Sr., Chief, Oroville Field Division
David Duval, Chief, DeltaField Division

Carl Torgersen, Chief, San Luis Field Division
Glen A. Gordon, Chief, San Joaquin Field Division
Lonnie D. Long, Chief, Southern Field Division

Division of Engineering
Leslie F. Harder, Jr., Chief

Division of Fiscal Services
Chester M. Winn, Chief

Division of Flood Management
George T. Qualley, Chief

Division of Land and Right of Way
Frank L. Conti, Chief

XVi

Division of Planning and Local Assistance
William Bennett, Chief

Dwight Russell, Chief, Northern District
Karl P. Winkler, Chief, Central District
Louis A. Beck, Chief, San Joaquin District
Charles R. White, Chief, Southern District

Division of Safety of Dams
Stephen W. Verigin, Chief

Office of State Water Project Planning
Katherine F. Kelly, Chief

Office of Water Education
Pete Weisser, Chief

Information Systems and Services Office
Thomas V. Speer, Chief

Environmental Services Office
Randall H. Brown, Chief

Office of Chief Counsel
Susan N. Weber, Chief Counsel



The Resour ces Agency

Department of Water Resources

CALIFORNIA WATER COMMISSION

Mike Madigan, Chairman, San Diego
Donald C. Cecil, Vice-Chairman, Willows

George Gowgani, San Luis Obispo
Vacant
Vacant
Vacant
Vacant
Vacant
Vacant

(Note: Vacancies pending appointments by the Governor)

Executive Officer
Raymond E. Barsch

The Cdlifornia Water Commission serves as a policy advisory body to the Director of Water
Resources on all Californiawater resources matters. The 9-member citizen commission
provides awater resources forum for the people of the State, acts as a liaison between the
legislative and executive branches of State Government, and coordinates federal, State, and
local water resources efforts.

XVii



Abbreviations and Acronyms

3

A
AB Assembly Bill

ACWD Alameda County Water District *

ACFCWCD Alameda County Flood Control and Water

Conservation District, Zone 7 *

ADA Americans with Disabilities Act

AVEKWA Antelope Valley-East Kern Water Agency *
B

BDAC Bay-Delta Advisory Council

BM WD Berrenda Mesa Water District

C

CALFED State (CAL) and federal (FED) agencies
participating in the Bay-Delta Accord

CCWA Central Coast Water Authority or Contra Costa

Water Agency

CCWD Contra Costa Weater District

CD Conservation District

CEA Capacity Exchange Agreement

CEQA Cadifornia Environmental Quality Act
CESA Cadlifornia Endangered Species Act
cfs cubic feet per second

CIMI S Cdiforniairrigation management information
system

City of Yuba City *
CLAWA Crestline-Lake Arrowhead Water Agency *
CLWA Castaic Lake Water Agency *

COA Coordinated Operation Agreement

County of Butte *

County of Kings *

Corps U.S. Army Corps of Engineers

CVC Cross Valley Canal

CVHJV Central Valley Habitat Joint Venture
CVP Central Valley Project

CVPIA Central Valley Project Improvement Act

CVRWQCB Central Valley Regiona Water Quality
Control Board

CVWD Coachella Valley Water District *

D

D-1485 State Water Resources Control Board Water Right
Decision 1485

DCVCWLNG Direct Cross Valley Cana Wheeling
DEIR draft environmental impact report

DFG California Department of Fish and Game

DOE Department of Energy or Division of Engineering
DOI Department of the Interior or Delta Outflow Index
DRWD Dudley Ridge Water District *

DSOD Division of Safety of Dams

DWA Desert Water Agency *

DWR Cadlifornia Department of Water Resources

E

EA/IS Environmental Assessment/Initial Study

ECCID East Contra Costa Irrigation District

XViii



EIR environmental impact report

ElS environmental impact statement

EPA U.S. Environmental Protection Agency
ESO Environmental Services Office

EWSID Empire West Side Irrigation District *

F
FERC Federal Energy Regulatory Commission

FLIMS Field and Laboratory Information Management
System

H
HMP Hazard Mitigation Plan

I

INDP Interim North Delta Plan

| SDP Interim South Delta Program

I SO California Independent System Operator Corporation
K

KCWA Kern County Water Agency *

KWB Kern Water Bank

kwh kilowatt hour

L

LADWRP Los Angeles Department of Water and Power
LCID Littlerock Creek Irrigation District *

LHWD Lost Hills Water District

LTRID Lower Tule River Irrigation District

M

M CL maximum contaminant level

XiX

mg/L milligrams per liter

MTBE methyl tertiary butyl ether
MW megawatt

MWA Mojave Water Agency *

MWD Metropolitan Water District of Southern
Cdlifornia *

MWQI Municipal Water Quality Investigations
N

NCFCWCD Napa County Flood Control and Water Con-
servation District *

NDOI Net Delta Outflow Index

NEPA Nationa Environmental Policy Act

NM FS National Marine Fisheries Service

NPC Nevada Power Company

NPDES nationa pollutant discharge elimination system
o]

OFWD Oak Flat Weter District *

O& M Division of Operations and Maintenance

OM & P Operations, maintenance, and power

OM P& R Operations, maintenance, power, and
replacement

OM & R Operations, maintenance, and replacement
P

PCFCWCD Plumas County Flood Control and Water
Conservation District *

PCL Planning and Conservation League
PG& E Pacific Gas and Electric Company

pH [p(otential) of H(ydrogen]



XX

PID Pixley Irrigation District

ppt parts per thousand

PSA Public Service Announcement

PWD Palmdale Water District *

PX California Power Exchange Corporation
Q

QA/QC Quality Assurance/Quality Control
R

RD reclamation district

S

SB SenateBill

SBCFCWCD Santa Barbara County Flood Control and
Water Conservation District *

SBVMWD San Bernardino Valley Municipal Water
District *

SCE Southern California Edison

SCVWD Santa Clara Valley Water District *
SCWA Solano County Water Agency *

SDTBP South Delta Temporary Barriers Project
SDWA South Delta Water Agency

SEW Suisun Ecological Workgroup

SGPWA San Gorgonio Pass Water Agency *

SGVMWD San Gabriel Valley Municipa Water
District *

SLOCFCWCD San Luis Obispo County Flood Control
and Water Conservation Digtrict *

SMPA Suisun Marsh Preservation Agreement

SMSCG Suisun Marsh Salinity Control Gates

SRB State Reclamation Board

SRCD Suisun Resource Conservation District
SVUR Sacramento Valley Unimpaired Runoff
SWP State Water Project

SWRCB State Water Resources Control Board
T

TLBWSD Tulare Lake Basin Water Storage District *
U

UCLA University of Californiaat Los Angeles
USBR U.S. Bureau of Reclamation
USFWSU.S. Fish and Wildlife Service
USGSU.S. Geological Survey

\%

VCFCD Ventura County Flood Control District *
W

WQA water quality assessment

WQCP water quality control plan

WR 95-6 SWRCB Order Water Right 95-6
WWD Westlands Water District

W SCC Western Systems Coordinating Council
Y

Y CWA Yuba County Water Agency

* State Water Contractor



| ntroduction

The Sate Water Project

Bidwell Bar Bridge under construction along the Middle
Fork Feather River on afoggy day (1965)

XXi



The State Water Project

Introduction

alifornia’s diverse climate and geography range from desert to alpine to
subtropical. It contains both the highest and lowest elevations in the
coterminous United States—within 85 miles of each other. In atypical year,
some areas receive as little as 2 inches of rain while others receive more than
100 inches. These contrasts complicate the water needs and supplies—perhaps the

most vital resource of any land.

Regardless of the amount of rainfall, people settled
in all areas of the State. Since the earliest settlers,
Cadlifornians have faced the problem of how best to
conserve, control, and deliver water. Remains of
aqueducts, canals, and dams are still found near
some of California’s original missions.The first
recorded agqueduct was 6 mileslong; it was built in
1770 to serve the San Diego mission. In the early
twentieth century, several cities—San Francisco
and Los Angeles among them—nbuilt aqueductsto
bring water from the Sierra Nevada.

In 1951, after many years of discussion and study,
the Legislature authorized construction of awater
storage and supply system to capture and store run-
off in Northern Californiaand deliver it to areas of
need throughout the State. Eight years later, the

L egislature passed the Burns-Porter Act, which
provided the mechanism for obtaining funds neces-
sary to congtruct the initial facilities. In 1960, Cali-
forniavoters approved an issue of $1.75 billion in
general obligation bonds, as authorized in the Act,
thereby obtaining funds to build the State Water
Project. Thefirst water was delivered in 1962
through a portion of the South Bay Aqueduct to
two long-term contracting agenciesin Alameda
County.

Today the SWP, managed by the Department of
Water Resources, isthe largest state-built, multi-
purpose water project in the country. The SWP was
designed and built to deliver water, control floods,
generate power, provide recreational opportunities,
and enhance habitats for fish and wildlife. About
19 million of California's estimated 33 million
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residents benefit from water from the SWP. SWP
water irrigates about 600,000 acres of farmland,
mainly in the south San Joaquin Valley.

Water Delivery Facilities

The SWP depends on a complex system of dams,
reservoirs, powerplants, pumping plants, canas,
and aqueducts to deliver water. Although initial
transportation facilities were essentially completed
in 1973, other facilities have been built since, and
still others are under construction or are scheduled
to be built as needed (Figure 1-1). The SWP facili-
tiesinclude 28 dams and reservoirs, 26 pumping
and generating plants, and approximately

660 miles of aqueducts.

Existing long-term SWP water supply contracts
call for the annual delivery of 4,103,651 acre-feet
of entitlement water by 1997 through SWP facili-
ties, gradually increasing to a maximum of
4,172,686 acre-feet by 2020. Actual demand, how-
ever, has not developed as projected, owing to cir-
cumstances, which have changed since the long-
term water contracts were signed in the 1960s.
Thee changes include slower population growth,
changesin local use, local water conservation pro-
grams, and conjunctive-use programs. The most
SWP entitlement water delivered to date in any
year was about 2.8 million acre-feet in 1989. Nev-
ertheless, demands for SWP water are expected to
increase as the population of California continues
to increase.
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Figure I-1
Names and Locations of Primary Water Delivery Facilities
Current and Projected, December 31, 1997

l/v~ North Fork Feather Riyer

Antelope Lake
Sacramento
River — ] Lake Lake Davis
Oroville — QF enchman Lake
~Grizzly Valley Pipeline
Thermalito Diversion ™ Middle Fork Feather River
Dam Powerplant o« )
; : Hyatt South Fork Feather River

Thermalito Pumping- Powerplant
Genérating Plant P

Therrpalito Afterbay e

Barker'§lough Pumping Plant Clifton Court Forebay

Cordelia Pumping Plant b Banks Pumping Plant
N Bethany Reservejr

Y South Bay Pumping Plant
North Bay Aqueduct‘ A .
South Bay Aqueduct \ Del Valle Pumping Plant
Gianelli Pumping-Generating Plant
O'Neill Forebay

%
Dos Amigos;Pumping Plant 2.
Las Perillas Pumping Plant cp—79
Badger Hill Pumping Plant (’oo,
(2
G
Devil's Den Pumping Plant
v Buena Vista Pumping Plant
Bluestone Pumping Plant -7 Teerink Pumping Plant
Coastal Branch Edmonston Pumping Plant
Polonio Pass Pumping Plant . Alamo Powerplant
Chrisman .
Pumping Plant Pearblossom Pumping Plant

Oso Pumping Plant Mojave Siphon Powerplant
- q Silverwood Lake

Warne F?(;Jvigrbl ket Castaic|Lake Devil Canyon Powerplant
. P West Branch East Branch Extension

Pyramid Lake (under construction)
Castaic Powerplant
Elderberry Forebay Lake Perris
East Branch
N

XXiii



The State Water Project

Introduction

Project Design

The water stored and delivered by the SWP conser-
vation and transportation facilities originates from
rainfall and snowmelt runoff in Northern and Cen-
tral Californiawatersheds, where most of the
State’s precipitation occurs. Agenciesor districtsin
the Southern California, Central Coastal, San
Joaquin Valley, South Bay, North Bay, and Upper
Feather River areas receive water from the SWP.

Three small reservoirs—L ake Davis, Frenchman
Lake, and Antelope Lake—are the northernmost
SWP facilities. Situated on Feather River tributar-
iesin Plumas County, these lakes are used prima-
rily for recreation; they also provide water to the
City of Portola and local agencies that have water
rights agreements with the Department.

Downstream from these three lakes is Lake
Oroville, the keystone of the SWP. Lake Oroville
conserves water from the Feather River watershed.
Created by Oroville Dam, the tallest earthfill dam
in the Western Hemisphere, Lake Orovilleisthe
project’s largest storage facility, with a capacity of
about 3.5 million acre-feet. An acre-foot is about
326,000 gallons.

Releases from Lake Oroville flow down the
Feather River to the Sacramento River, which
drains the northern portion of California’s great
Central Valley. The Sacramento River flows into
the Sacramento-San Joaquin Delta—738,000 acres
of land interlaced with channels that receive runoff
from 40 percent of the State’'s land area. The SWP,
aong with the federal Central Valley Project and
local agencies, diverts water from the Delta.

From the northern Delta, Barker Slough Pumping
Plant diverts water for delivery to Napa and Solano
counties through the North Bay Aqueduct, com-
pleted in 1988. Near Byron, in the southern Delta,
the SWP diverts water into Clifton Court Forebay
for delivery south of the Delta. The Banks Pump-
ing Plant lifts water from Clifton Court Forebay
into Bethany Reservoir; from Bethany Reservair,
the South Bay Pumping Plant lifts water into the
South Bay Aqueduct, supplying Alameda and
Santa Clara counties. The South Bay Aqueduct
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provided initial deliveriesin 1962 and has been
fully operational since 1965.

Most of the water delivered to Bethany Reservoir
from Banks Pumping Plant flowsinto the Califor-
nia Aqueduct. This 444-mile-long main agueduct
conveyswater to the primarily agricultural lands of
the San Joaquin Valley and the mainly urban
regions of Southern California.

The California Aqueduct winds along the west side
of the San Joaquin Valley. It transports water to
O’Neill Forebay, Gianelli Pumping-Generating
Plant, and San L uis Reservoir. The San Luis Reser-
voir isjointly owned by the Department and the
U.S. Bureau of Reclamation, which operates the
CVP San Luis Reservoir has a storage capacity of
more than 2 million acre-feet; the Department’s
share of gross storage in the Reservoir is about
1,062,000 acre-feet. Generally, water is pumped
into San Luis Reservoir during the late fall through
early spring months of the year and temporarily
stored for release back to the California Aqueduct
to meet summertime peaking demands by SWP and
CVP contractors.

SWP water not stored in San Luis Reservoir, and
water eventually released from San L uis, continues
to flow south through the San Luis Canal, aportion
of the California Aqueduct jointly owned by the
Department and USBR.

Asthe water flows through the San Joaquin Valley,
itislifted over 1,000 feet by four pumping plants—
Dos Amigos, Buena Vista, Teerink, and
Chrisman—before reaching the foot of the
Tehachapi Mountains.

In the San Joaquin Valley near Kettleman City, the
Coastal Branch Aqueduct serves agricultural areas
west of the California Aqueduct. This branch was
extended to serve municipal and industrial water
users in San Luis Obispo and Santa Barbara coun-
ties beginning in August 1997.

The remaining water conveyed by the California
Aqueduct is delivered to Southern California,
where about two-thirds of California’s population
live. Before that water can be delivered, it must



I ntroduction

The State Water Project

first cross the Tehachapi Mountains. Pumps at
Edmonston Pumping Plant, situated at the foot of
the mountains, raise the water 1,926 feet—the
highest single lift of any pumping plant in the
world. Then the water enters 8.5 miles of tunnels
and siphons as it flows into the Antelope Valley,
where the California Aqueduct divides into two
branches, the East Branch and the West Branch.

The East Branch of the California Aqueduct carries
water through the Antelope Valley into Silverwood
Lake in the San Bernardino Mountains. From Sil-
verwood L ake, the water flows through the San
Bernardino Tunnd into the Devil Canyon Power-
plant. The water continues down the East Branch to
Lake Perris, the southernmost SWP reservoir,
which is also the project’s most popular recreation
destination.

The East Branch Extension, Phases | and 11, will
convey water from the Devil Canyon Powerplant
Afterbay to Cherry Valley, bringing water to
Yucaipa, Calimesa, Beaumont, Banning, and other
communities. The completed East Branch Exten-
sion will be a 33-mile pipeline linking parts of San
Bernardino Valley Municipa Water District service
area and the eastern part of San Gorgonio Pass
Water Agency service areato the California Aque-
duct. Phase | is planned for completion in 2001,
Phase Il will be completed 10 to 15 years after
Phasel.

Water in the West Branch of the California Aque-
duct flows through the Warne Powerplant into Pyr-
amid Lake in Los Angeles County. From there it
flows through the Angeles Tunnel and Castaic
Powerplant into Elderberry Forebay and Castaic
Lake, terminus of the West Branch. Castaic Power-
plant is operated by the L os Angel es Department of
Water and Power.

The energy needed to operate the SWP, the single
largest user of electrical power in California, comes
from a combination of its own hydroelectric and
coal-fired generation plants and power purchased
from other utilities. The project’s eight hydroel ec-
tric powerplants, which include three pump-
ing-generating plants, and one coal-fired plant
produce enough electricity in anormal year to sup-
ply about two-thirds of the necessary power.

Tables I-1 through |-5 present statistical informa-
tion about primary reservairs, primary dams,
pumping plants, powerplants, and aqueducts. Addi-
tional information regarding operation of the plants
under full development can be found in Chapter
10.

Table I-1
Physical Characteristics of Primary
Storage Facilities

Gross Surface

Capacity Area  Shoreline
Facility (Acre-feet) (Acres) (Miles)
Antelope Lake 22,600 930 15
Frenchman Lake 55,500 1,580 21
Lake Davis 84,400 4,030 32
Lake Oroville 3,537,600 15,800 167
Thermalito Forebay 11,800 630 10
Thermalito Afterbay 57,000 4,300 26
Thermalito Diversion Pool 13,400 320 10
Clifton Court Forebay 31,300 2,180 8
Bethany Reservoir 5,100 180 6
Lake Del Valle 77,100 1,060 16
San Luis Reservoir 2,027,800 12,520 65
SWP storage, 1,062,183 AF
O’Neill Forebay 56,400 2,700 12
SWP storage, 29,500 AF
Los Banos Reservoir 34,600 620 12
Quail Lake 7,600 290 3
Pyramid Lake 171,200 1,300 21
Elderberry Forebay 32,500 500 7
Castaic Lake 323,700 2,240 29
Silverwood Lake 75,000 980 13
Lake Perris 131,500 2,320 10

Additional Construction

Theinitial aqueduct facilities of the SWP were
designed and constructed to provide serviceto all
agencies that would meet their water delivery
needs up to 1990. Project water conservation reser-
voirs were planned to be constructed in stages as
water demandsincreased. Oroville and San Luis
were the first SWP conservation reservoir facilities
constructed. Additional SWP facilities were sched-
uled to meet increased demands. It was anticipated
that population growth in delivery service areas
and water supply areas of origin would influence
thefinal schedule for the additional SWP fecilities.
Increased costs, unrealized population growth, and
increased non-SWP demands for limited water sup-
plies delayed the construction schedule for some
planned additional facilities.
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Table I-2
Physical Characteristics of Primary Dams
Structural
Crest Structural Crest Volume
Elevation Height Length (Thousand
Facility (Feet) (Feet) (Feet) Cubic Yards)
Antelope 5,025 120 1,320 380
Frenchman 5,607 139 720 537
Grizzly Valley 5,785 132 800 253
Oroville 922 770 6,920 80,000
Thermalito Diversion 233 143 1,300 154
Thermalito Forebay 231 91 15,900 1,840
Thermalito Afterbay 142 39 42,000 5,020
Clifton Court Forebay 14 30 36,500 2,440
Bethany 250 121 3,940 1,400
Del Valle 773 235 880 4,150
Sisk 554 385 18,600 77,645
O'Neill 233 88 14,350 3,000
Los Banos Detention 384 167 1,370 2,100
Pyramid 2,606 400 1,090 6,000
Elderberry Forebay 1,550 200 1,990 6,000
Castaic 1,535 425 4,900 46,000
Cedar Springs 3,378 249 2,230 7,600
Perris 1,600 128 11,600 20,000
Table I-3
Pumping Plant Characteristics
Total Flow at
Normal Design Total Motor
Number of Static Head Head Rating
Facility Units (Feet) (cfs) (hp)
Thermalito 3(p-g) a 85-101 9,120 120,000
Hyatt 3(p-g) a 410-660 5,610 519,000
Barker Slough 9 95-120 228 4,800
Cordelia 11 104-439 138 5,600
Banks 11 236-252 10,670 333,000
South Bay 9 566 330 27,750
Del Valle 4 0-38 120 1,000
Gianelli 8 (p-g) a 99-327 11,000 504,000
Dos Amigos 6 107-125 15,450 240,000
Las Perillas 6 55 461 4,050
Badger Hill 6 151 454 11,750
Devil's Den P 6 521 134 10,500
Bluestone P 6 481 134 10,500
Polonio Pass P 6 533 134 10,500
Buena Vista ° 10 205 5,405 144,500
Teerink P 9 233 5,445 150,000
Chrisman ° 9 518 4,995 330,000
Edmonston P 14 1,926 4,480 1,120,000
Oso 8 231 3,252 93,800
Pearblossom 9 539-546 2,575 203,200
@ p-g indicates pumping-generating units.
b These plants have one unit in reserve.
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Table I-4
Powerplant Characteristics, by Type and Facility
Normal  Total Flow
Static Head at Design Total Generator
Type and Facility Number of Units  (Feet) Head (cfs) Rating (kW)
Hydro
Thermalito
Diversion Dam 1 63-77 615 3,000
Thermalito 4(3p-g) a 85-101 17,400 115,000
Hyatt 6 (3pg) a 410-675 16,950 644,250
Gianelli 8p-g a 99-327 16,960 424,000
SWP share 222,100
Alamo 1 115-141 1,740 17,000
Warne 2 719-739 1,564 74,300
Mojave Siphon 3 95-146 2,880 32,400
Devil Canyon 4 1,406 2,940 280,000
Castaic
Total 7(6p-g) ? 830-1,098 17,600 1,250,000
SWP share n/a n/a n/a n/a
Thermal
Reid Gardner, Unit 4 1b 275,000
SWP ownership share c 169,500
2 p-g indicates pumping-generating units.
b Life of the plant is expected to extend through 2013.
¢ Actual generating capacity is 186,450 kW.
Table I-5
Total Miles of Aqueducts
Channel and
Facility Reservoir Canal Pipeline Tunnel Total
North Bay Agqueduct 0.0 0.0 27.4 0.0 27.4
South Bay Aqueduct 0.0 8.4 32.9 1.6 42.9
Subtotal 0.0 8.4 60.3 1.6 70.3
California Aqueduct, Main Line
Delta to O’Neill Forebay 1.4 67.0 0.0 0.0 68.4
O’Neill Forebay to
Kettleman City 2.2 103.5 0.0 0.0 105.7
Kettleman City to Edmonston
Pumping Plant 0.0 120.9 0.0 0.0 120.9
Edmonston Pumping Plant
to Tehachapi Afterbay 0.0 0.2 2.5 7.9 10.6
Tehachapi Afterbay to
Lake Perris 2.9 93.4 38.3 3.8 138.4
Subtotal 6.5 385.0 40.8 11.7 444.0
California Aqueduct Branches
West Branch 9.2 9.1 6.4 7.2 31.9
Coastal Branch @ 0.0 15.0 97.9 2.7 115.6
Subtotal 9.2 24.1 104.3 9.9 147.5
Total 15.7 417.5 205.4 23.2 661.8

2 Last section of pipe was laid on 4/28/97; Coastal Branch, Phase Il, began operation on August 11, 1997.
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In response to changes in water management pol-
icy, the Department continues to reassess plans for
the additional facilities that will incorporate
increased environmental safeguards while also
increasing the SWP delivery yield. Developing
those plansinvolvesthe time-consuming process of
finding technically suitable projects and satisfying
the many complex and dynamic environmental
procedures, laws, and regulations.

In the mid-1980s, the Department began planning
the offstream storage complex, Los Banos
Grandes, in Merced County. Initial planning for

L os Banos Grandes was completed. However,
because of environmental concerns about the Sac-
ramento-San Joaquin Deltaand its effect on water
management, along with concerns about how best
to transfer water across the Delta, additional plan-
ning for Los Banos Grandes has been suspended
until those concerns have been addressed. The
Department also devel oped alternative methods of
storing water, including the Kern Water Bank, a
conjunctive-use groundwater storage facility
located in Kern County.

The signing of the Monterey Agreement in Decem-
ber 1994 set the principles for permanently trans-
ferring the State-owned Kern Fan Element of the
Kern Water Bank from the Department to two agri-
cultural contractors, Kern County Water Agency
and Dudley Ridge Water District. The transfer
occurred August 9, 1996.

The Department continuesto plan, design, and con-
struct transportation and power-producing facilities
for the SWP. Mojave Siphon Powerplant was com-
pleted in 1996. The enlarged Devil Canyon Power-
plant and the new Devil Canyon Powerplant
Second Afterbay became operational in 1995. In
addition, the second phase of the Coastal Branch of
the California Aqueduct began operation in August
1997. The Coastal Branch can transport about
50,000 acre-feet of water annually to San Luis
Obispo and Santa Barbara counties.

M ethods of Financing

Project facilities have been constructed with four
general types of financing: general obligation

XXVilii

bonds and tideland oil revenues (under the
Burns-Porter Act, which was approved by the Leg-
islature in 1959, and the bond issue approved by
votersin 1960); revenue bonds; and capital
resources revenues. Repayment of these funds and
the operations, maintenance, power, and replace-
ment costs associated with water supply are paid by
the 29 agencies or districts that have long-term
contracts with the Department for SWP water;
those costs are repaid as they are incurred.

The contractsinitialy provided for a com-

bined maximum annual entitlement of 4,230,000
acre-feet of water supply. Asaresult of contract
amendments in the 1980s and the Monterey
Amendment, the current combined maximum
annual entitlement totals 4,172,786 acre-feet. The
contracts are in effect for the longest of the follow-
ing periods:

the project repayment period, which extendsto
the year 2035;

75 years from the date of the contract; or

the period ending with the latest maturity date
of any bond used to finance the construction
costs of project facilities.

Long-Term Contracting Agencies

From 1963 through 1967, 32 agencies or districts
signed long-term water supply contracts with the
Department. However, in 1965, the City of West
Covina was annexed to the Metropolitan Water
District of Southern California, and in 1981 Haci-
enda Water District was assigned to Tulare Lake
Basin Water Storage District. On January 1, 1992,
Castaic Lake Water Agency assumed al rights and
obligations granted to Devil's Den Water District
according to its long-term supply contract. The 29
agencies or districts that now have long-term con-
tracts with the Department are listed in Figure |-2
and Table I-6.

Figure |-2 shows the location of each contracting
agency or district and lists the first year of SWP
delivery service for each. Table |-6 presentsinfor-
mation about each contracting agency.



Figure I-2
Names, Locations, and First Year of Service of
Long-Term Contracting Agencies, December 31, 1997
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Table 1-6
Long-Term Water Supply Contracting Agencies, by Area, as of December 31, 1997
Cumulative Gross Area as of Assessed Estimated
Deliveries through  Maximum Annual  Payments through ~ December 31, Valuation Population
December 31, 1997 Entitlement December 31, 1997 1997 1997 December 31,
Contracting Agency (Acre-Feet) 2 (Acre-Feet) (Dollars) (Acres) (Dollars) © 1997
Upper Feather River Area
City of Yuba City 7,209 9,600 1,777,010 5,107 1,126,662,000 34,350
County of Butte 8,073 27,500 481,858 1,069,000 6,239,500,000 172,600
Plumas County Flood Control 10,472
and Water Conservation District 2,700 957,156 1,676,056 ¢ 2,060,744,324 ¢ 21,200
Subtotal 25,754 39,800 3,216,024 2,750,163 9,426,906,342 228,150
North Bay Area
Napa County Flood Control and
Water Conservation District 160,549 25,000 37,492,410 510,010 10,428,205,783 123,340
Solano County Water Agency 250,165 42,000 45,853,873 537,600 18,889,456,381 377,560
Subtotal 410,714 67,000 83,346,283 1,047,610 29,317,662,164 500,900
South Bay Area
Alameda County Flood Control
and Water Conservation
District-Zone 7 676,854 46,000 51,274,834 272,000 12,592,234,275 161,600
Alameda County Water District 723,828 42,000 55,508,824 64,640 24,333,736,000 302,450
Santa Clara Valley Water District 2,700,933 100,000 178,351,255 849,000 115,100,000,000 1,653,000
Subtotal 4,101,615 188,000 285,134,913 1,185,640 152,025,970,275 2,117,050
San Joaquin Valley Area
County of Kings 67,822 4,000 2,517,135 893,300 3,953,722,580 118,204
Castaic Lake Water Agency 419,011 8,700 4,300,000 0
Dudley Ridge Water District 1,518,423 53,370 41,014,587 37,568 35,000,000 36
Empire West Side Irrigation District 88,875 3,000 2,186,309 7,400 d 50
Kern County Water Agency 23,270,407 1,112,730 956,272,771 5,161,000 36,509,755,659 603,300
Oak Flat Water District 152,530 5,700 3,309,589 4,500 d 10
Tulare Lake Basin Water Storage
District 3,321,294 118,500 82,253,301 189,519 152,288,305 120
Subtotal 28,838,362 1,297,300 1,087,553,692 6,301,987 40,655,066,544 721,720
Central Coastal Area
San Luis Obispo County Flood
Control and Water Conservation
District 1,199 25,000 24,205,993 2,131,300 15,442,814 239,000
Santa Barbara County Flood Control
and Water Conservation District 8,679 45,486 74,492,735 1,775,296 11,589,517,056 405,502
Subtotal 9,878 70,486 98,698,728 3,906,596 11,604,959,870 644,502
Southern California Area
Antelope Valley-East Kern Water
Agency 978,645 138,400 213,447,226 1,525,029 11,632,598,377 250,000
Castaic Lake Water Agency © 225,128 54,200 100,324,405 133,700 12,073,683,645 184,700
Coachella Valley Water District 449,629 23,100 90,866,515 637,600 11,132,616,000 200,000
Crestline-Lake Arrowhead Water Agency 32,037 5,800 13,365,241 55,100 1,500,527,807 25,000
Desert Water Agency 685,796 38,100 123,896,934 208,800 4,335,885,000 62,000
Littlerock Creek Irrigation District 13,247 2,300 3,685,313 10,000 106,085,538 2,900
Metropolitan Water District of
Southern California 15,835,110 2,011,500 4,439,973,131 3,307,443 f 932,639,836,223 f 16,400,000 f
Mojave Water Agency 145,624 50,800 91,828,461 3,160,400 13,123,135,905 323,443
Palmdale Water District 83,804 17,300 28,820,578 73,900 1,956,651,000 90,000
San Bernardino Valley Municipal
Water District 296,857 102,600 231,075,142 210,000 14,907,805,419 600,000
San Gabriel Valley Municipal Water
District 208,451 28,800 72,277,681 18,081 8,825,456,341 210,000
San Gorgonio Pass Water Agency 0 17,300 33,321,822 140,600 1,945,425,320 44,600
Ventura County Flood Control District 7,674 20,000 27,289,757 308,252 759,837,301,346 457,000
Subtotal 18,962,002 2,510,200 5,470,172,206 9,788,905 1,774,016,998,921 18,849,643
Total, State Water Project 52,348,325 4,172,786 7,028,121,846 24,980,901 9 2,017,047,564,116 9 23,061,965 9

a All water delivered to long-term SWP contractors, including carryover entitlement, interruptible entitlement, surplus, unscheduled, exchange, permit, purchased, local, and

non-SWP water.

b Statutes of 1978, Chapter 1207, added Section 135 to the Revenue and Taxation Code, requiring assessment at 100 percent of full value for the 1981-1982 fiscal year and

fiscal years thereafter.

Total of all Plumas County Flood Control and Water Conservation District, including Last Chance Creek Water District.
Assessed valuation not available on an agency area breakdown.

€ District includes land in the San Joaquin Valley Area formerly known as Devil's Den Water District.

9 Includes duplicate values. Some areas that are within two or more agencies are included in each agency’s total.

Total for MWD, including Calleguas Municipal Water District, which is common to MWD and Ventura County Flood Control District.
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he unusual 1996-97 water year began with adry fall, moved into an extremely

wet December, and produced near record-breaking floods in late December

1996 and early January 1997. After the flood events, hydrology conditions
became very dry. These extremely dry conditions began in late January and continued
through April. After April and through the summer, precipitation isnormally low and
haslittle benefit to State Water Project operations. These dry conditions throughout the
State in 1997 caused SWP contractorsto depend even more on project suppliesto meet
their local needs.

A combination of rain and snow from late autumn through spring provides the water

supplies in Northern California and particularly the Feather and Sacramento river
basins. These water basins provide the primary water supplies for the State Water
Project and the federal Central Valley Project. Normally, precipitation falling as snow
in the Sierrasis retained as snowpack and allows a consistent pattern of runoff that
supplies water to the State Water Project and its contractors throughout the year.

Water Conditions, Supplies, and State
Water Project Operations

Water year 1996-97 was distinctly different and pro-
duced warm, wet storms in December and January
instead of snowpack. Massive amounts of water
flowing into Lake Oroville could not be retained in
the reservoir for later use but continued through the
river system and to the Pacific Ocean. This situation
isshown by the unprecedented jump in the December
1996 and January 1997 unimpaired runoff in

Figure 1-1. The Sierra snowpack runoff patternis
shown as 50-year annual average data.

The 1996-97 water year began well. The previous
wet water year of 1995-96 had left above-average
reservoir storage in the SWP. On October 31, 1996,
total storage in Oroville and San Luis (the SWP
water conservation reservoirs) was about 4.1 million
acre-feet. In October, northern Sierra precipitation
and runoff was only about three-quarters the monthly
average.

Extremely wet conditions prevailed in December
1996. A heavy snowfall in early December produced
snow at low elevations. Several wet stormswith high
snow levelsin early December turned low snowpack
into runoff and caused Lake Orovilleinflowsto
increase and forced |ake storage almost 100,000
acre-feet into flood reservation space. River flow
increased and the first spill of the season occurred
from December 11 through December 16, 1996.

Then, on December 26, awarm, wet storm began
dumping excessive amounts of water on Northern
Cdlifornia. Torrentia rains from December 26 to
January 2 produced about 40 percent of an average
year'stotal precipitation at high elevations. Runoff
during December was about three times the average.

In fact, more than 12 inches of precipitation fell in
the northern Sierra during December—150 percent
of an average month and about 25 percent of an
average year. December in the northern Sierrawas
the second wettest of record, surpassed only by
December 1955.
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Figure 1-1
Sacramento River Runoff Comparison for 1997 and Annual Average
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By December 31, precipitation in the northern Sierra
was up to 28.7 inches—more than twice the average
amount. Snow accumulation at higher elevationswas
also above normal.

By January 1, 1997, due to unprecedented flows, res-
ervoir storage—at record levels—began to encroach
SWP flood-control space. The huge runoff amount
exceeded the flood control capacity of several SWP
reservoirs and resulted in spills of excess water. The
overall SWP flood-control system worked quite well,
but two major |evees broke and floods occurred
along many rivers that were not part of the SWP.

The December rains that created record flood flows
on mgjor rivers throughout California aided water
supply conditions. Reservoir storage on January 1
was higher than normal, and runoff during January
measured 400 percent of average.

The storms caused extremely high inflowsto Lake
Oroville. On January 1, 1997, arecord 302,000 cfs
raised Oroville storage into flood control space. The
Department operates Oroville with some vacant
spaceto use as flood control storage to manage these
types of events and protect people and property
downstream. The required flood control space was
restored January 12; the space was encroached again

on January 22 when another series of major storms
brought more flood water.

On January 11, the SWP began accepting flood water
into the California Aqueduct through the Kern River
Intertie to decrease flooding in the Tulare Lake
Basin. By the end of February, about 50,000 acre-feet
of flood water from the Kern River Intertie had
entered the Aqueduct.

In early February, by effectively managing Oroville
water rel eases, SWP reservoir flood-control space
had almost been restored to normal capacity.

Based on snowpack conditions, reservoir storage,
and precipitation patterns during the first months of
1997, the Department approved the entitlement water
supply alocations at an unusually early date.

In early February 1997, the Department approved
100 percent of the water delivery requested by the 29
long-term State Water Contractors. This approva
was based on a 99-percent exceedence. Exceedence
refersto the fact that in 99 years out of 100, with sim-
ilar conditions, there would be enough water to meet
these requests. The water allocation is based solely
on hydrology conditions.

New Year’s Floods

Although the SWP successfully weathered the New Year’s floods of 1997, other water systems in Northern Califor-
niadid not fare so well. There were two serious levee breaks in the Sacramento Valley—one on the Feather River
south of Marysville and another on the Sutter Bypass west of Yuba City. The uncontrolled Cosumnes River, the
Tuolumne River near Modesto, and the San Joaquin River near Fresno all experienced major flooding. Levees along
the rivers proved inadequate for flood control during storms of this magnitude, raising serious concerns about the
flood protection potential of the levee system.

Many of the levees on the Sacramento and San Joaquin river systems were originally constructed more than 100
years ago. The newest of the major river levees (along the north side of the American River) was constructed by the
U.S. Army Corps of Engineers more than 40 years ago. These river systems have about 1,800 miles of flood control
project levees; 1,300 miles of designated floodways; several thousand acres of project channels; and 55 other major
flood control works, including overflow weirs and bypasses. Naturally, continued vigilance and maintenance of
these structures are critical elements of flood control. These duties are shared by federal, State, local, and private
entities.

Another strong storm system arrived January 20. Fortunately, a break in heavy storms allowed flood control systems
to drain and partly restore reservoir flood control space in the Sacramento and San Joaquin systems. Although this
storm was only about two-thirds as strong as its predecessor, it was heavier in some lower-elevation areas and
resulted in significant local stream flooding.
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After the torrential rains of December and January,
supply seemed to be assured. However, as one of the
driest springs on record continued, adequate water
supply became a growing concern because much of
the excessiverain had flowed into the ocean. In May
1997, responding to the dry springtime conditions,
the Department considered reducing allocations to
less than 100 percent of the requested amount. How-
ever, final allocations remained at 100 percent by
working with the contractors, rescheduling, and
drawing groundwater banked by the SWP in Kern
County groundwater basins.

February was extremely dry. Although December
and January were the wettest pair of monthsin the
northern Sierra, February and March 1997 were
among the driest. Since record-keeping began, only
1923 and 1988 had less precipitation.

Precipitation in April in the northern Sierra was a lit-
tle more than half of normal. Snowpack in the north-
ern Sierrameasured alittle more than half the
average, and no region of the State had normal snow-
pack by that time. Oroville rel eases were curtailed to
only 1,900 cubic feet per second—almost the
allowed minimum amount.

The SWP had to manage limited supplies for envi-
ronmental protection within the Delta. On April 15,
1997, the SWP and CV P began to reduce exportsto
minimize impacts to protected fish speciesin the
Delta.

SWP Delta operations were modified in late May
and early June because of concernsfor deltasmelt. A
greater number of the delta smelt population
remained in the Delta through spring and summer
because of the unusualy dry spring. SWP exports
continued at about 6,400 cubic feet per second.

Water year 1996-97 ended September 30, 1997, with
statewide precipitation at 120 percent. Despite the
extreme dryness of the spring, the water year was
classified as a wet year—the third consecutive for
Cdlifornia.

An interesting fact about the water year classifica
tion for 1997 isthat the water year classification
does not accurately show the water supply concerns

and water management actions that the Department
had to face due to the extremely dry conditions after
|ate-January.

Precipitation in the first 3 months of water year
1997-98 began with an October storm in Northern
Cdliforniathat supplied average amounts of rainin
the northern Sierra. Fortunately, the storm spared the
Central Valley; harvest weather in 1997 was the best
in years. Statewide reservoir storage in late October
was good—a little above the average storage for the
date.

Precipitation during November was a so above aver-
age. A cool, upper-level storm system from the
northern coast created a bank of showersthat lasted
about aweek. The northern Sierrareceived 9 inches
of precipitation in November. In-state reservoir stor-
age remained in good condition.

El Nifio, awarming trend in the tropical Pacific
Ocean that can impact weather conditions through-
out the world, had started building in May and June
1997. El Nifio continued to build in December, pro-
ducing abundant warm water to supply energy to the
southern branch of the westerlies in the jet stream.
This situation was expected to cause continuing
above-average precipitation in California during the
remainder of water year 1997-98. El Nifio is
described in more detail on page 7.

Unlike the previous December, December 1997 was
slightly below averagein precipitation. The northern
Sierrareceived only 5 inches compared to the

8.3 average. Statewide, runoff in December was
about 70 percent of average for the month; in-state
reservoir storage was 108 percent of average.

1997 Water Deliveries

The SWP delivers water for agricultural, environ-
mental, industrial, urban, and other needs. In 1997,
despite the erratic patterns of precipitation and run-
off, the SWP conveyed 2,347,207 acre-feet of water
to 26 long-term contractors.

In addition to the entitlement water delivered to
long-term contractors, 322,000 acre-feet were trans-
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ferred or exchanged under individual SWP or CVP
agreements.

The SWP also delivered 4,146 acre-feet of recre-
ation/fish and wildlife water, and 993,211 acre-feet—
the largest amount ever—to water rights settlement
holders. Water rights settlement contractors are agen-
ciesthat had water rights for Feather River water
before the SWP was built. The Department negoti-
ated settlements with these water-rights holders and
generally agreed to deliver aregulated water supply
from Oroville in exchange for the agencies' agree-
ment concerning their Feather River water rights.

Specific information regarding delivery amounts and
locations can be found in Chapter 9.

Table 1-1 shows SWP water deliveries by category
and years.

El Nifio

During May and June 1997, an unusual warming
trend in the tropical eastern Pacific Ocean indicated
that alarge El Nifio wasforming near the Equator off
South America.

Climatologists predicted that the event would have
world-wide impacts and would last well into fall and
winter.

Weather conditionsin July and August 1997 were
fairly normal, with no unusual occurrences other than
more moisture moving northward from tropical
weather systems. The El Nifio continued to build and
be tracked by climatologists.

By September, the media had become interested in
the growing El Nifio event. Several predictions were
made based on computer models, although this par-
ticular event was earlier than the 1982 El Nifio and
uncertainties made modeling difficult.

On October 6, 1997, the Department participated in
the El Nifio preparedness summit and press confer-
ence at the Capitol. Departmental staff from the
Office of Water Education worked with the State
Office of Emergency Services and Resources Agency
to schedule a series of eight preparedness workshops.

These workshops spotlighted statewide plans to deal
with weather-impact emergencies. During October,
sea surface temperatures in the east central and east-
ern equatorial Pacific were the warmest ever
recorded for that month. The National Weather Ser-
vice Climate Prediction Center estimated that the
phenomenon would continue into spring.

El Nifio continued to build during December 1997,
creating abundant warm water to supply energy to
the southern branch of the westerliesin the jet
stream. This situation was expected to cause above-
average precipitation in California during 1998.

SWP Design and Construction

Coastal Branch, Phase I1—Final
Construction and Testing

On June 18, 1997, nearly 300 State and local |eaders
gathered to celebrate completion of the Coastal
Branch, Phase || water project. The Coastal Branch
delivers SWP water to San Luis Obispo and Santa
Barbara counties. The project was ajoint effort
between the Department and the Central Coast Water
Authority, alocal agency formed to finance, con-
struct, and operate State water treatment and delivery
facilities on behalf of Santa Barbara County project
participants. Figure 1-2 shows a map of the project
area.

The Coastal Branch project demonstrated a spirit of
cooperation and dedication among the individuals
and organizations involved. The CCWA operatesand
maintains the facilities under an agreement between
the Department and the agency.

The 143-mile pipdine includes the Polonio Pass
Water Treatment Plant, storage tanks, and four pump-
ing plants. The Polonio Pass Water Treatment Plant
deliversthe only treated water into the SWP for fur-
ther transportation to the Santa Barbara County ser-
vice area.

Construction of the pipeline and rel ated facilitieswas
an engineering accomplishment. Engineers used the
latest “trenchless’ technologies to cross severa
streams and the Santa Y nez River. Boring machines
tunneled beneath the stream beds and crews bored
under Highway 101 in three locations. The entire
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Table 1-1
Water Delivered by Category (acre-feet), 1962-97
Entitement Water 2 Other Water Deliveries
Surplus & Unscheduled
Feather
Municipal/ Municipal/ Other River Recreation Total
Industrial Agricultural Total Industrial ~ Agricultural | Water P Diversions © Water Deliveries

Year @ @ 3 “ ®) (6) @) ) ©

1962 18,289 18,289
1963 22,456 22,456
1964 32,507 32,507
1965 44,105 44,105
1966 67,928 67,928
1967 5,747 5,791 11,538 0 0 53,605 65,143
1968 46,472 125,237 171,709 10,000 111,534 14,777 866,926 1,174,946
1969 34,434 158,586 193,020 0 72,397 18,829 794,374 1,078,620
1970 47,996 185,997 233,993 0 133,024 38,080 759,759 1,164,856
1971 85,286 272,054 357,340 2,400 293,619 44,119 778,362 8 1,475,848
1972 181,066 430,735 611,801 22,205 401,759 66,638 817,398 6,489 1,926,290
1973 293,824 400,564 694,388 3,161 293,255 42,511 800,743 1,155 1,835,213
1974 418,521 455,556 874,077 4,753 412,923 46,224 911,613 2,118 2,251,708
1975 641,621 582,369 1,223,990 21,043 601,859 63,793 862,218 3,377 2,776,280
1976 818,588 554,414 1,373,002 32,488 547,622 115,217 946,440 1,745 3,016,514
1977 280,919 293,236 574,155 0 0 389,065 581,994 1,111 1,546,325
1978 742,385 710,314 1,452,699 3,566 13,348 121,225 786,517 1,691 2,379,046
1979 690,659 969,237 1,659,896 66,081 582,308 187,630 882,549 1,766 3,380,230
1980 730,545 799,204 1,529,749 19,722 384,835 46,459 875,045 2,131 2,857,941
1981 1,057,273 852,289 1,909,562 12,000 896,428 279,161 838,557 4,688 3,940,396
1982 928,721 821,303 1,750,024 0 215,873 154,882 776,330 4,646 2,901,755
1983 483,499 701,370 1,184,869 0 13,019 181,453 602,905 7,849 1,990,095
1984 725,925 862,694 1,588,619 3,663 259,254 381,024 832,332 7,040 3,071,932
1985 992,538 1,002,915 1,995,453 9,638 298,034 404,842 870,008 4,033 3,582,008
1986 998,611 997,025 1,995,636 2,595 34,025 193,606 791,737 3,865 3,021,464
1987 1,096,368 1,033,718 2,130,086 6,949 107,958 377,592 831,947 7,672 3,462,204
1988 1,316,820 1,068,302 2,385,122 0 0 507,076 794,834 4,889 3,691,921
1989 1,602,454 1,251,293 2,853,747 0 0 474,559 830,500 8,135 4,166,941
1990 1,876,072 706,079 2,582,151 0 90 424,697 875,099 9,262 3,891,299
1991 536,669 12,444 549,113 3,521 0 551,051 565,395 4,879 1,673,959
1992 961,649 509,805 1,471,454 1,156 0 144,789 613,978 2,605 2,233,982
1993 1,064,866 1,250,369 2,315,235 0 0 254,854 822,589 2,609 3,395,287
1994 1,183,142 678,834 1,861,976 0 0 236,739 874,018 8,200 2,980,933
1995 819,554 1,211,869 2,031,423 0 0 78,425 860,077 2,575 2,972,500
1996 1,157,729 1,385,743 2,543,472 0 0 251,391 934,997 3,907 3,733,767
1997 1,260,014 1,085,937 2,347,207 0 0 322,000 993,211 4,146 3,666,564
Total 23,079,967 21,375,283 44,456,506 224,941 5,673,164 6,651,598 24,372,452 112,591 | 81,491,252

2 Includes amounts of deliveries of carryover entitlement water and advance entitlement water.
b Includes amounts of SWP entitlement and non-SWP water conveyed for SWP and non-SWP water contractors.
¢ Includes amounts of water diverted according to various water rights agreements.
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pipelineisburied at least 4 to 5 feet below ground
surface and consists of about 20,000 sections of
coated and lined steel pipe. Drilling new tunnelsin
rugged Calf Canyon and West Corral de Piedrain
San Luis Obispo County was particularly challeng-
ing. In addition, engineers renovated existing tun-
nels, including the mile-long tunnel through the
1,400 foot Cuesta Grade, and refurbished and lined
tunnels with concrete.

Experts call the project an environmental achieve-
ment as well. The pipeline crossed 18 environmen-
tally sensitive communities along the route,
including habitat for dozens of protected plant and
animal species, ranging from the San Joaguin kit fox
to the burrowing owl and red-legged frog. Before
construction began, environmental specialists built
miles of fence and captured endangered blunt-nose
leopard lizards, transporting them to other suitable
habitat.

Revegetation of areas affected by constructionisalso
a component of the project. Revegetation began
before construction was completed and will continue
for 5 years. Effortsinclude restoration and careful
monitoring of special biological communities along
the pipelineroute, including riparian, oak woodlands,
and chaparral habitats. More than 60,000 acorns
were collected and planted as part of the revegetation
work.

Testing the Coastal Branch, Phase Il system beganin
October 1996. Full operation began in August 1997,
and treated water deliveries began August 11. The
Department and the Central Coast Water Authority
staffed all critical field stations 24 hours a day. M ost
remaining contract settlements and testing were com-
pleted by the end of 1997.

Phase || delivers water for municipal and industrial
use to Santa Barbara County Flood Control and
Water Conservation District and San Luis Obispo
County Flood Control and Water Conservation Dis-
trict.

The project takes advantage of the latest technology.
State-of -the-art equipment monitors seismic move-
ment along the entire route. In case of a pipeline rup-
ture, operations can be halted quickly to make repairs
and reduce water loss. Fiber optic cable runs along

the entire length of the pipeline and is part of the
project’s automated monitoring and control system.
This system allows technicians at the Polonio Pass
Water Treatment Plant in San Luis Obispo County
and in Sacramento to monitor and operate the facili-
ties around the clock. In addition, techniciansin the
field are able to use portable, hand-held computersto
monitor and modify operations.

East Branch Extension

In July 1995, the Department completed afeasibility
study to extend the East Branch of the SWP from the
Devil Canyon Powerplant to the San Gorgonio Pass
Water Agency service area. SGPWA isthelast origi-
nal contractor to have access to SWP water. Phase |
issized for 50 percent of SGPWA’'s maximum Table
A entitlement (8,650 acre-feet).

SGPWA and San Bernardino Valley Municipal Water
Digtrict agreed to participate in a 2-phase project to
meet present water needs and financial capability.

The East Branch Extension will bring SWP water to
Yucaipa, Calimesa, Beaumont, Banning, and other
nearby communities. It will add flexibility to wheel
local supplies within the SBVMWD service area.
Figure 1-3 presents a map of the East Branch Exten-
sion, Phase | area.

The completed East Branch Extension will be a 33-
mile pipeline linking parts of SBVMWD’s service
area and the eastern part of SGPWA's service areato
the California Aqueduct. Phase | will include
construction of 13.5 miles of new pipeline and use
19.5 miles of pipeline owned by SBVMWD as an
interim delivery system. When the needs of SGPWA
surpass 16 cfs, Phase | of the East Branch Extension
will be constructed to bypass the SBVMWD
Greenspot pipelines and pumping station, which has
limited capacity.

On August 20, 1996, SBVMWD and SGPWA signed
an agreement to participate in the East Branch Exten-
sion. SGPWA isthe last SWP contractor to receive
SWP water through direct delivery or exchange. The
Department is proceeding with the final design and
construction of the Phase | facilities.

The project schedule was revised to include a supple-
ment to the final environmental impact report. The
supplement will cover alignment changes on the Sin-
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Figure 1-2
Coastal Branch Project
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Figure 1-3
East Branch Extension Project, Phase |
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gleton Pipeline and the addition of the Crafton Hills
Pipeline and Reservoir. By October 1996, the entire
alignment had been flown and aeria photographs
taken. Topographic mapping began and team mem-
bers walked the proposed Crafton Hills alignment
and agreed on aroute.

By December 1996, thefirst draft of the project man-
agement plan had been prepared and distributed.
Topographic mapping was well under way and geo-
logic exploration began.

The administrative draft of the supplementa envi-
ronmental impact report was completed and
reviewed by selected team members and representa-
tives of the participating water agencies. On June 18,
1997, ameeting was held in San Bernardino to dis-
cuss incorporation of the comments. Coordination
meetings were also held to discuss surveying proper-
ties, writing property descriptions, drawing appraisal
maps, appraising the properties, and acquiring the
easements.

Completion of Phase is scheduled for the year 2001
and will provide an annual supply of up to 8,650
acre-feet to the SGPWA.. (Phase Il is not planned
until SGP's demands increases. It will provide an
additional 8,650 acre-feet annually.)

Infall 1997, the supplemental EIR was printed. The
official review period began November 21,1997, and
continued until January 5, 1998. By the end of
December 1997, very few comments had been
received.

The $80-million Phase | portion of this project will
help meet the region's water needs for the next 40
years, reduce groundwater overdraft, and provide
more flexibility for local water systems.

Power |ssues

Like many energy-intensive industries, the SWP
depends heavily on ardliable, cost-effective power
and transmission infrastructure in California. On
September 23, 1996, Assembly Bill 1890 passed into
Californialaw. New protocols and procedures signif-
icantly affected the California electric utility indus-
try. AB 1890 restructured the electric utility industry
in California by calling for the creation of the Cali-

fornia Independent System Operator, which will
operate the transmission grid in California, and the
Cdlifornia Power Exchange, which will function asa
power pool also.

Restructuring will impact the way the Department
conducts its power and transmission transactions.
Although the Department can operate under its exist-
ing contracts, the Department intends to participate
in the ISO and PX as soon as possible. The timing
and extent of the Department's participation depend
on technical, organizational, and cost issues being
debated at the Federal Energy Regulatory Commis-
sion by ISO, PX, and other stakeholders. Department
staff actively participated in the numerous “ stake-
holder” groups that worked throughout 1997 to
develop the SO and PX, scheduled for operation on
January 1, 1998. Thiswork included both operational
protocols and tariffs filed with FERC. The Depart-
ment expects to participate in both the 1SO and PX
following their start-up.

In 1997, the Western Systems Coordinating Council,
an electric utility organization that includes the
Department, began devel oping the Reliability Man-
agement System to address the major transmission
outages that impacted western states for brief periods
in the summer of 1996. SWP operation was inter-
rupted during this time due to transmission outages.
The proposed WSCC program would impose mone-
tary sanctions on its participating members for vio-
lating criteria designed to avoid major transmission
disruptions. The proposal is based on members con-
tractually agreeing to pay sanctions. The Department
plans to participate in the RM S program and avoid
the sanctions.

The Department increased its efforts to relicense the
Oroville Facilities with FERC. Although the current
license does not expire until 2007, the complexity of
the relicensing process demands a lengthy prepara-
tion period. Departmental staff began meeting with
experienced utilities and consultants to determine
how best to prepare for this massive effort.

Division Reor ganization

The Department hired a public agency consulting
firm to recommend organizational and personnel

1
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changes in certain divisions, districts, and offices.
These changes were implemented by the Department
to increase efficiency and improve departmental
business practices.

The divisions and offices affected by the reorganiza-
tion include: Division of Local Assistance, Division
of Planning, Environmental Services Office, and the
Office of Water Education. The proposed changes
include:

The Division of Planning was renamed the
Office of State Water Project Planning, in line
with its new focus on SWP activities and needs;
The Division of Local Assistance was renamed
the Division of Planning and Local Assistance;
The Statewide Planning Branch was transferred
from the Division of Planning to the Division of
Planning and Local Assistance;

Delineators and drafting personnel from the
Statewide Planning Branch moved to Graphic
Services in the Office of Water Education;

The Environmental Support Section from the
Division of Planning will be renamed the Envi-
ronmental Documentation and Review Branch
and transferred to the Environmental Services
Office;

Several organizational changes were made in the
San Joaquin District and Central District of the
Division of Planning and Local Assistance; and
Certain branches and sections of the Office of
State Water Project Planning and the Division of
Planning and Local Assistance were renamed
and staffing realigned to better reflect their func-
tions.

The Office of State Water Project Planning will focus
on SWP needs. The Division of Planning and Loca
Assistance will have a statewide focus that includes
support for SWP planning activities in the districts.

The reorganization took effect July 1, 1997.

Information in this chapter isbased on material from
the Director’ sreports and news rel eases from Office
of Water Education.
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Significant Events

Based on the success of the pilot projects at Sher-
man, Twitchell, and Jersey islands, the Depart-
ment increased opportunities to reuse clean, bay-
dredged materials in the Sacramento-San
Joaquin Delta.

. DdtaFlood Control Program staff at Central

District is developing a process to prioritize
funding distribution under AB 360.
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ver the past 40 years many programs were developed and implemented by

federal and State agencies, including the Department of Water Resources, to

manage the Sacramento-San Joaguin Delta as both a unique environmental
resource and as one of California’s major water supply sources.

The common goals of these programs have been to:

improve water supply reliability to the State
Water Project, Central Valley Project, and other
Deltawater users,

determinelevels of flow and salinity necessary to
protect fish and wildlife habitat; and

devise methods to control flooding, protect fish
and wildlife, and provide recreational activities.

Delta Water M anagement Programs

Over thelast decade or so, the Department’s planning
programs focused on solving water management
problemsin three distinct areas of the Sacramento-
San Joaquin Delta: the north Delta, west Delta, and
south Delta (Figure 2-1). In 1992, a new water policy
redirected the Delta planning programs to emphasize
solutions that will improve conditionsin the Delta.
Meanwhile, long-term Delta solutions would be
deferred to a separate process and would include
public involvement from all interest groups. As part
of the policy to “fix the Delta,” actions were directed
in the south Deltato be implemented in the short
term.

In June 1994, a Framework Agreement between the
federal and State governments defined a cooperative
process for developing along-term solution to the
water supply, water quality, and ecosystem problems
of the Delta. The CALFED Bay-Delta Program, a
component of the process, is conducting the required
technical anayses and developing programmatic
level environmental documentation for the long-term
solution. The program includes extensive public out-
reach and input.

Interim South Delta Program

The Interim South Delta Program requires acceler-
ated construction of south Deltafacilitiesto improve
Deltawater conditions while the Bay-Delta Pro-
gram’s long-term solution is developed and imple-
mented. In combination with other actions, this
program is being considered for implementation dur-
ing the next 5 to 7 years as part of the CALFED pre-
ferred alternative for the Delta. The ISDPisdesigned
toimprove water levelsand circulation in south Delta
channelsfor local agricultural diversions. The pro-
gram will also improve south Delta hydraulic condi-
tions to increase diversions into Clifton Court
Forebay, thereby maximizing the frequency of full
pumping at Banks Pumping Plant. Other potential
components, such as fish screening facilities, are
being considered as part of 1SDP through the CAL-
FED process.

Preferred Alternative
The current preferred alternative consists of:

three flow-control structures in south Delta chan-
nelsto improve local water levelsand circula-
tion;

afish-control structure to improve fish migration
in the San Joaguin River;

approximately 5 miles of dredging in existing
south Delta channels to improve conveyance and
circulation;

an additional intake to Clifton Court Forebay
north of the existing intake; and

apermit from the U.S. Army Corps of Engineers
toincrease diversionsinto Clifton Court Forebay.

Increasing diversions into Clifton Court Forebay

would allow Banks Pumping Plant to pump up to its
maximum design capacity of 10,300 cubic feet per

15
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Boundaries of North, West, and South Delta Water Management Programs
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second with fewer restrictions. It would also improve
the reliability of SWP water supply and increase
operational flexibility. In addition, the proposal to
construct flow-control structuresin south Delta chan-
nelswould allow the Department and U.S. Bureau of
Reclamation to meet the obligations of a pending
agreement with South Delta Water Agency to
improve conditions for local agricultural diversions.
The fish-control structure would benefit both spring
and fall salmon migrations in the San Joaquin River.

Environmental Review Process

A draft Environmental |mpact Report/Environmental
Impact Statement for the ISDP was released in
August 1996; afinal EIR/EISistentatively scheduled
for release in mid-2000. Other potential components
of ISDP are under consideration as part of the CAL-
FED staged approach to a long-term Delta solution.
Once the final EIR/EIS is completed, a notice of
determination and record of decision will be filed.
State and federal regulatory agencies may then act on
permits required to construct and operate the pro-
posed facilities.

The necessary permits will be issued by the Corps
according to Section 404 of the Federal Water Pollu-
tion Control Act (Clean Water Act) for dredging
operations and Section 10 of the Rivers and Harbors
Act for Navigation. Approval for the permit must be
coordinated with the U.S. Fish and Wildlife Service,
National Marine Fisheries Service, the Environmen-
tal Protection Agency, and the California Department
of Fish and Game.

Temporary Barriers Project

The Department has installed and operated tempo-
rary barrier facilitiesin the south Delta since 1990 to
improve south Delta conditions and collect data
needed to design and operate permanent barrier facil-
ities, as proposed in the ISDP. Data collected in the
Temporary Barriers Program has assessed the ability
of south Delta barriersto reduce or eliminate adverse
water levels and improve loca hydraulic circulation
patterns.

In addition, biological monitoring programs were
conducted to:

determine potential effects of barriers on Delta
fish and vegetation;

evaluate and review computer model calibration;
and

develop comprehensive environmenta informa-
tion for the design and operation of permanent
barrier facilities.

Clean Water Act

Section 404 of the Federal Water Pollution Control Act
(Title 33, United States Code Section 1344 [1977]),
also known as the Clean Water Act, requires that a per-
mit be obtained from the U.S. Army Corps of Engi-
neers for any activity that resultsin discharge of
dredged material or placement of fill material in the
waters of the United States. Section 404 has been
broadly interpreted by the federal courts to include
structures or fillsintroduced into waters within a state
that may be used for interstate or foreign commerce.
Section 402 of the Clean Water Act established a per-
mit system known as the National Pollutant Discharge
Elimination System to regulate point sources of dis-
charges in navigable waters of the United States.

The Porter-Cologne Water Quality Control Act is Cali-
fornia's comprehensive water quality control law and
is a complete regulatory program designed to protect
water quality and beneficial uses of the State’'s water.
In 1972, the Porter-Cologne Act was amended to give
Californiathe authority and ability to operate the
NPDES permits program. These laws require regional
water quality plans to be adopted and implemented by
issuing waste discharge requirements to each dis-
charger of waste that could impact the waters of the
State.

Temporary rock barriers are being tested at four sites:

Old River at head, in Old River where it splits
from the San Joaguin River;

Old River near Tracy, in Old River one-half mile
east of the Tracy Pumping Plant intake and about
8 miles northwest of the city of Tracy;

Middle River, just south of the confluence of
Middle River, Trapper Slough, and North Canal;
and

Grant Line Canal, 420 feet east of the Tracy Bou-
levard Bridge.

The barrier at the head of Old River prevents San
Joagquin River flow from entering Old River and
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flowing toward export facilities. The additional flow
in the San Joaguin River helps to guide San Joaquin
salmon to the ocean in the spring and improves dis-
solved oxygen levels for upstream salmon migration
in the fall. The other barriers have culverts with flap
gates that improve water levels and circulation in
south Delta channels during the irrigation season.

The Old River at head barrier has been instaled in
the fall since 1963 and intermittently in the spring
since 1992; the Old River near Tracy barrier has been
installed since 1991; the Middle River barrier has
been installed since 1987. The Grant Line Canal bar-
rier was installed and operated for thefirst timein
July 1996.

Interim North Delta Program

In fall 1995, the Department suspended Interim
North Delta Program planning activitiesin deference
to the ongoing efforts of the CALFED Bay-Delta
Program. The CALFED Bay-Delta Program
addresses the issues identified in the INDP in a com-
prehensive manner, with input from involved stake-
holders, regulatory agencies, and cooperating
agencies. The Department provides logistical and
technical support to help assure solutions that are
technically and economically sound, so that the large
body of information developed as part of the INDP is
fully integrated into the CALFED process.

West Delta Program
The objectives of the West Delta Program are to:

effectively manage SWP-owned lands on Sher-
man and Twitchell islands (approximately
12,000 acres total);

improve the integrity of local levees,

implement land-use management to control sub-
sidence and soil erosion on Sherman and Twitch-
ell isands;

implement mitigation requirements associated
with the Temporary Barriers Program and pro-
posed | SDP; and

provide diverse habitat for wildlife and water-
fowl.

18

The Department contracted with a consultant to
develop preliminary wildlife management plans for
the two islands. The plans are designed to benefit
species of wildlife that occupy wetland, upland, and
riparian habitats and to provide recreational opportu-
nities for hunting and viewing. In addition, property
acquired and potential habitat developed by the
Department could mitigate impacts associated with
current and future Delta water management pro-
grams, including those being proposed by the
Department and the CALFED Bay-Delta Program.

The Department is a major landowner on both
Twitchell and Sherman islands, with two trustees
each on Reclamation District 1601 (Twitchell Island)
and Reclamation District 341 (Sherman Island). This
allows the Department to improve the management
and accountability of the operation of both districts.
The reclamation districts provide for levee mainte-
nance, idand drainage, and some internal water sup-
ply. The district can assess the land for operation of
the public digtricts.

Delta Flood Control Program

The Sacramento-San Joaquin Deltais one of Califor-
nia's most valuable and irreplaceable resources.
Without adequate levee protection, the Delta, aswe
know it today, would be lost. The levees serve many
needs. They protect valuable wildlife habitat, farms,
homes, urban areas, recreational developments, high-
ways and railroads, natural gasfields, utility lines,
maj or agqueducts, and other public developments. The
levees are critical to protect Delta water quality and
serve asignificant function in the State’s water trans-
fer system. The State L egislature, recognizing the
importance of the Delta following the floods of the
early 1980s, enacted the Delta Flood Protection Act
of 1988, (SB 34 [Water Code Sections 12310 et seq.
and 12980 et seq.]). With SB 34 the Legidature
declared that, “...the Deltais endowed with many
invaluable and unique resources and that these
resources are of mgjor statewide significance.”

In SB 34, the Legidature declared itsintent to appro-
priate $12 million annually through fiscal year
1998-99 for the Delta Flood Protection Fund. Six
million dollars of the appropriation are for local
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assistance under the Delta L evee Maintenance Sub-
ventions Program. The remaining $6 million are for
Special Delta Flood Control Projects, including sub-
sidence studies and monitoring on Bethel, Bradford,
Holland, Hotchkiss, Jersey, Sherman, Twitchell, and
Webb islands, and the towns of Thornton and Walnut
Grove. Currently, the program has received over
$86 million in funds and, combined with local funds,
has realized $115 million in levee improvements. In
1996, AB 360 was signed into law. Thislaw
expanded the area covered by the Special Projects
Program to include the remainder of the legal Delta
and Suisun Marsh. Delta Flood Control Program
staff at the Central District is developing a prioritiza-
tion process for distributing funding under AB 360.
Available funds for the program run out on June 30,
2000, and no new funding has been made available.

Delta L evee Maintenance Subventions
Program

The Subventions Program provides funding, as a
reimbursement, to local Deltareclamation districtsto
assist levee maintenance, repair, and rehabilitation in
compliance with the State’'s Flood Hazard Mitigation
Plan objectives. Each year, districts that want to par-
ticipate in the program prepare awork plan and file
applications with the State Reclamation Board for
funding.

After applications and work plans are reviewed, the
Department requests the approval of SRB. SRB is

a so requested to approve each district’s maximum
possible reimbursement (up to 75 percent for levee
work and habitat mitigation) and maximum advanced
reimbursement amount based on program reimburse-
ment priorities and available funding.

Upon SRB approval, agreements are executed
between SRB and each participating district stating
that eligible work will be completed during the fiscal
year. All work must be performed in compliance with
appropriate State and federal laws including the Cali-
fornia Environmental Quality Act, the State and fed-
eral Endangered Species Acts, Section 1600 of the
Fish and Game Code, Section 404 of the Clean Water
Act, and approval by DFG that a net long-term habi-
tat improvement of riparian, fisheries, and wildlife
habitat will result.

Special Projects

The Specia Flood Control Projects Program assists
the eight western islands, other locationsin the Delta
and northern Suisun Bay, and the towns of Thornton
and Walnut Grove. In July 1989, the Legidature
approved a plan of action for flood control for the
towns of Thornton and Walnut Grove.

For the eight western Delta islands, the California
Water Commission approved areport of initial or
“fast-track” actionsin September 1989 and approved
thelong-term actionsand prioritiesin May 1990. The
long-term plans are being used by the Department to
determine how to best use appropriations to protect
the eight islands. Those protections include: rehabili-
tating threatened levees through the use of imported
dredged material; verifying devations in the Delta
through the use of Global Positioning System equip-
ment; and upgrading leveesto the standardsincluded
in Bulletin 192-82, Delta Levees Investigation.
Depending on the ability-to-pay of each reclamation
district, the Department pays up to 100 percent of the
cost of these activities. Districts receiving funds
under the Special Flood Control Projects Program are
required to participate in habitat improvement pro-
grams to ensure a net long-term habitat improve-
ment.

Some projects already completed or in progress
through the Special Flood Control Projects Program
include:

Bethel Island Phase | (1995)—05,200 feet of long-
term landside levee improvements;

Bethel Island Phase Il (1995)—>5,100 feet of
long-term landside levee improvements;
Twitchell Island levee setback (1995)—

3,000 feet of levee setback;

Sherman Island cross-levee repair (1995)—
upgrade to Hazard Mitigation Plan standard;
Hotchkiss Tract Phase | HMP (1996)—

2,700 feet of levee improvement to the HM P
standard;

Sherman Island long-term levee improvements
(1996)—construction of stability berms along
portions of levee adjacent to the Mayberry
Slough and San Joaquin River;
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Bradford Island (1996)—construction of stability
berm to address severe cracking and foundation
deformation; and

Webb Tract (1996)—4,400 feet of levee repairs
for areas with stability and seepage problems.

Subsidence I nvestigations

Organic soils in the Sacramento-San Joaquin Delta
are now between 10 and 25 feet below sealevel. The
peat has oxidized and subsided since the mid-1800s,
when the land was first drained and |evees con-
structed. The Legislature recognized the problem
and, with the Delta Flood Protection Act, requested
the Department to monitor subsidence and study its
causes.

The Department and U.S. Geological Survey conduct
an ongoing subsidence investigation in the Delta.
Preliminary dataindicate that:

land management practices substantially influ-
ence subsidence rates;

permanent shallow flooding can stop the micro-
bial subsidence processes,

cultivation practices that raise soil temperature
and lower the water table dramatically increase
oxidation of the peat soils;

conversion of highly organic peat soilsto carbon
dioxide gas appears to be the primary cause of
subsidence; and

the presence of vegetation mats suggests that
shallow permanent flooding will reverse subsid-
ence through biomass accretion.

The Department was granted Category 111 funds by
CALFED to construct a Subsidence Reversal Dem-
onstration Project on Twitchell Island. The USGS
and area consultants will set up alearning laboratory
to find ways to reverse subsidence. This project will
combine the cultivation of tules and other aquatic
vegetation in shallow ponds with diversion and set-
tling of silt-laden water from the San Joaquin River.
The soil build-up and organic soil oxidation rateswill
be measured.

Upland Relocation of Dredged M aterial

Aslocal sources of fill material for levee repair are
depleted, new economical sources must be located.
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The Department, in coordination with the Corps,
local reclamation districts, and the Central Valley
Regional Water Quality Control Board, implemented
three pilot projects to demonstrate the viability of
relocating material from the San Francisco Bay Area.

The pilot projects at Sherman, Twitchell, and Jersey
islands required extensive monitoring and testing
programs. No adverse salinity impacts were found.

The Central District Flood Protection and Geo-
graphic Information Branch, based on these prior
successes, worked on increasing opportunities to
reuse clean, bay-dredged materials in the Sacra-
mento-San Joaguin Delta.

Current efforts for beneficial reuse of dredged mate-
rial from the Bay Area principally consist of:

coordination with the Regional Board to address
water quality concerns,

discussions with the Corps to promote identifica-
tion and acquisition of federal funds to support
beneficia reuse projects;

providing assistance to the Long-Term Manage-
ment Strategy and Save the Bay in preparing pro-
posals to CALFED to evaluate the potential for
Deltareuse of clean, dredged material from the
bay;

coordination with the Corps, Regional Board,
CALFED, and RD 341 to stockpile dredged
material from Suisun Bay and New York Slough
on Sherman Island—this is along-term project
and could consist of 200,000 cubic yards of
dredged material annually for 5 years; and

levee restoration and habitat projects proposed or
under construction that use dredged material
from the Bay or Delta. Projects include stability
berms on Bradford Island to reinforce cracking
and foundations; long-term levee improvements
on Sherman Island, including stability berms to
strengthen leveesin critical areas; stability berms
to strengthen historically-weak levees along
Three Mile Slough on Twitchell Island; construc-
tion of a42-acreidand for habitat restoration on
Franks Tract; levee repair of areas with stability
and seepage problems on Webb Tract; and con-
struction of a2.2-acre island in the San Joaquin
River for the Sherman Island Berm Demonstra-
tion project.
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L evee Upgrades

The Department funds upgrades to the levees accord-
ing to standards contained in Bulletin 192-82, Delta
Levees Investigation. According to those standards,
the agricultural levees must be raised to provide

1.5 feet of freeboard for a 300-year flood and wid-
ened to a 16-foot crown width, with awaterside slope
of at least three horizontal to one vertical.

U.S. Army Corpsof Engineers

In addition to its historical leadership in flood contral,
the U.S. Army Corps of Engineers regulates structures
or work affecting navigable waters of the United States
according to Section 10 of the Rivers and Harbors Act
(Title 33, United States Code, Section 403 [1899]) and
any activity which results in discharges of dredged or
fill material into waters of the United States (which
includes wetlands), according to Section 404 of the
Clean Water Act.

U.S. Bureau of Reclamation

The U.S. Bureau of Reclamation manages the opera-
tion of the Central Valley Project and shares with the
Department responsibilities for meeting water quality
and flow objectivesin the Delta. The CVP delivers
about 7 million acre-feet of water a year to contractors
in the Sacramento and San Joaguin valleys and parts of
the San Francisco Bay area. Under the requirements of
the CVP Improvement Act, USBR also supplies water
for fisheries and wildlife refuges in the Central Valley.

Because the Department and USBR share Delta
responsibilities, the Department coordinates SWP
operations with USBR according to terms and condi-
tions of the Coordinated Operation Agreement, signed
in 1986. That agreement replaced an earlier system of
year-to-year agreements regarding the responsibilities
of the Department and USBR in the Delta. The COA is
significant in that the federal government agreed to
accept a significant portion of responsibility for meet-
ing the State Water Resources Control Board's water
quality requirements for the Delta, with certain restric-
tions as to limitations of State and federal authorities.

In August 1991, the Corps, USBR, and the Depart-
ment signed afeasibility cost-sharing agreement for a
special study of the Sacramento-San Joaquin Delta.
Updating an earlier 1982 study, the 1991 special
study provides for investigating solutions for Delta
flood protection, salinity intrusion, recreation, and
navigation. In accordance with the Water Resources
Development Act of 1986 and the federal policy of

incurring no net loss of habitat, the 1991 study
includes environmental and wildlife habitat restora-
tion measures. The study will also consider the
Department’s management plans for water supply
and flood control when developing aternatives for a
comprehensive Delta plan.

The special study is divided into two phases. Phase |
began in September 1991 and ended in March 1993,
The Phase | report, called the Initial Report,
describes problems, possible solutions, and opportu-
nitiesto improve and/or provide flood protection,
fish and wildlife habitat, water quality, recreation,
and navigation. The Initial Report included aplan
that identified existing and future land usesin years
2000, 2020, and 2040. The report discussed devel op-
ing acomprehensive plan, primarily for flood con-
trol, navigation, and environmental restoration.
Phase Il is due to go to construction in June 1998.

Phase |1 of the special study isin progress. In

Phase 11, a Regional Planning Report for environ-
mental restoration, flood control, and navigation is
being developed. The goal of thisreport isto develop
aregion-wide plan for Corps involvement in the
Deltathat links with the planning efforts of others.
The Regional Planning Report will incorporate and
be closdly coordinated with the long-term policies
and plans of CALFED. Other Phase Il efforts are to:

design and construct alevee test section;
study borrow material sources; and
study dredged material reuse.

In addition, a planned joint program will investigate
other reuse opportunities and technical studies of
sediment traps, water quality effects of sediment
reuse, subsidence control, and habitat restoration.
These studies will demonstrate the value of sediment
reuse and will continue to build momentum for
developing solutions to Delta problems, particularly
for flood-control issues.

Delta Water Rights M anagement
Several agenciesin the western Delta have rights to
water in the Delta. To manage those water rights and

resolve issues associated with them, the Department
negotiated water rights management contracts with

21



Delta Resources

Chapter 2

some of the agencies concerned. Those agencies
serve agricultural, municipal, and industrial users of
Delta water.

Delta Agricultural Water Users

In 1974, the Delta Water Agency was replaced by six
Delta agricultural water agencies—North Delta
Water Agency, SDWA, Central Delta Water Agency,
East Contra Costa Irrigation District, Contra Costa
County Water Agency, and Byron-Bethany Irrigation
District. Two of those agencies—NDWA and
ECCID—signed water rights management contracts
with the Department in 1981. The Department also
negotiated contracts, or is requesting negotiations,
with other agenciesto provide for water level, circu-
lation, and quality needsin certain areas.

South Delta Water Agency Contract

In September 1990, the Department completed nego-
tiations for along-term agreement with SDWA and
USBR. Under the proposed SDWA contract, the par-
ties agreed to proceed with the design, construction,
and operation of certain barrier facilitiesin the chan-
nels of the south Delta. The facilities resolved those
portions of the lawsuit that SDWA filed in 1982
regarding the alleged effects of export pumping by
the SWP and/or the CV P on water levels, quality, and
circulation in the south Delta.
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Since 1990, the Department has installed and oper-
ated temporary barrier facilities in the south Deltato
improve south Delta conditions and collect data
needed to design and operate permanent barrier facil-
ities as proposed in the ISDP. Data collected in the
Temporary Barriers Program assessed the barriers
ability to reduce or eliminate adverse water levels
and improve local hydraulic circulation patterns.

Western Delta Municipal Water Users

To compensate the Contra Costa Water District and
the City of Antioch for purchasing water of usable
guality when such water is not available from Mal-
lard Slough and the San Joaquin River, respectively,
the Department signed contracts with those agencies
in 1967 (CCWD) and 1968 (City of Antioch).

According to terms of the contracts, the Department
compensates each agency for additional costs of pur-
chasing a substitute water supply from the Contra
Costa Canal to replace water supplies of usable qual-
ity lost because of SWP operations. Credits for the
number of days of above-average water supplies of
usable quality from Mallard Slough and the San
Joaquin River accrue to offset the number of below-
average daysin future years.

Information in this chapter was contributed by
the Division of Planning and Local Assistance,
the Central District, and the Office of State Water
Project Planning.
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Fish screensto intercept and protect fish from State Water
Project export pumps were installed at the Skinner Fish
Facility near Banks Pumping Plant in 1968.
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Significant Events

- Operational actionsin 1997 to improve condi-

tions for fish species of concern included:

(1) increasing flows in the San Joaquin River
and decreasing Delta exports between April
and May to benefit fall-run chinook salmon
emigrating from the San Joaquin River basin;
(2) curtailing Deltaexportsin late spring dueto
the sustained presence of deltasmelt in the
central and south Délta; and (3) implementing
the Spring-Run Chinook Salmon Response
Plan to minimize project impacts to spring-run
salmon emigrating in the fall.

. TheU.S. Fish and Wildlife Service and the

National Marine Fisheries Service postponed

decisions for listing the Sacramento splittail
and Central Valley populations of chinook
salmon and steelhead as threatened or endan-
gered species under the federal Endangered
Species Act until after 1997. The California
Fish and Game Commission designated the
Sacramento spring-run chinook salmon a can-
didate species under the California Endangered
Species Act.

. The California Department of Fish and Game

approved and the Department began imple-
menting six new fishery-improvement projects
to offset fish losses at Banks Pumping Plant.

24




Chapter 3

Environmental Programs

he Department of Water Resources has devel oped programs and taken measures
to avoid, minimize, or offset adverse environmental impacts that might result
from construction and operation of State Water Project facilities.

Operationsfor Fish Species
of Concern

Avoiding and minimizing adverse impactsto fish
species of concern is aprimary consideration in oper-
ation of the SWP. A species of concernisonethat has
been listed or proposed for listing as threatened or
endangered by a State or federal fishery agency.
Maintaining flexibility in SWP operationsis key.
Operational responses can include curtailing exports,
changing delivery schedules, increasing reservoir
releases, preferential use of certain facilities, or a
combination of these actions.

San Joaquin River Spring Pulse Flow

The Department cooperated with U.S. Bureau of Rec-
lamation to decrease Delta exports and increase flows
in the San Joaquin River from April 15 through

May 15, 1997, to benefit fall-run chinook salmon
emigrating from the San Joaquin River basin. The
pulse flow objective for 1997 was 5,700 cfs, while
the export objective was 2,250 cfs. Studies focused
on estimating the survival of marked salmon moving
through the Delta at the same time as the pulse flow.
These studies conducted over a number of years will
determine if arelationship exists between river flow,
Deltaexports, and salmon survival through the Delta.
The results will determineif changing San Joaquin
River flows and Delta exportsin the spring can sig-
nificantly benefit San Joaquin River fall-run chinook
salmon.

Delta Export Curtailments Dueto

Delta Smelt

SWP operations were modified in late May and early
Junein response to the distribution and salvage levels

of delta smelt. Although the 1997 water year was
classified aswet, spring 1997 wasthe driest on record
for Central California. The distribution of young
delta smelt wastypical of dry year hydrology, with a
greater proportion of the population remaining in the
Delta through spring and summer. Historically, the
salvage of delta smelt is substantially higher under
dry conditions.

The biological opinion on the effects of SWP/Central
Valley Project operations on delta smelt usesthe
combined (SWP and CVP) delta smelt salvage to set
thresholds to reinitiate consultation between U.S.
Fish and Wildlife Service, USBR, Department of Fish
and Game, and the Department. If needed, further
actions are taken to reduce water project impacts on
delta smelt. These thresholds include:

the 14-day running average of combined SWP
and CVP delta smelt salvage, commonly referred
to asthe yellow-light level; and

the cumulative total of combined salvage for
each month, commonly referred to as the red-
light level.

Reaching the yellow-light level triggersinformal
consultation to consider options for reducing delta
smelt take. Reaching the red-light level triggers for-
mal reconsultation among the agencies to determine
whether additional actions are necessary to avoid
jeopardizing the species.

The red-light level is based on historic salvage data
and varies among the months of the year and water-
year types. For example, in awater year that is classi-
fied as above-normal or wet like 1997, the red-light
level rangesfrom 733 fishin December to 11,990 fish
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in October. Monthly red-light levels for below-nor-
mal water years are generally higher—as much as six
times higher—than levels for above-normal water
years.

In 1997, combined delta smelt salvage increased dra-
matically during May. The yellow-light level

was exceeded by May 12, and the red-light level
(9,769 delta smelt) was exceeded by May 16. Com-
bined salvage remained high throughout the month,
and by the end of May the total monthly salvage
(31,686 delta smelt) exceeded the red-light level
more than threefold.

Remedial actions implemented by the CALFED
Operations Group included:

holding project exports at 2,250 cfs and delaying
export ramp-up until the end of May;

early removal of the temporary barrier at the
head of Old River; and

opening the Delta Cross Channel gates.

In addition, USBR reinitiated formal consultation
with USFWS and the following actions were imme-
diately implemented:

continuing to hold the Delta Cross Channel gates
open;

maintaining upstream water releasesin the
American and Sacramento rivers; and
maintaining a Delta export/inflow ratio of

35 percent.

Although the actions taken in late May and early
June benefited delta smelt, combined salvage
remained high through early June. In response, the
flap-gates on the south Deltatemporary barrierswere
held open through much of June, and the SWP
reduced exports by 1,000 cfs from June 7 through
June 11. In conjunction with this reduction in
exports, the CALFED Management Team agreed
(with concurrence from the State Water Resources
Control Board executive director) to increase the
Delta export/inflow ratio from 35 to 40 percent
through the remainder of June. In addition, daily
review of deltasmelt distribution as well as salinity
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levels at Emmaton were used to determine whether
the Cross Channel gates should be open or closed.

Delta smelt salvage began declining in mid-June and
remained low after June 23. In fact, combined sal-
vage moved below the yellow-light level by month's
end. The SWP and CVP were able to maintain an
export/inflow ratio of 40 percent throughout the lat-
ter part of June. The south Deltatemporary barriers
became fully operational on June 24. Actions taken
for delta smelt in spring 1997 reduced SWP/CVP
combined exports by 23,000 acre-feet